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ROLLER BEARINGS 


For any bearing location, check Timken specific 
operating advantages, and then consider in 
addition: Timken adjustability; universal 
public acceptance of Timkens; Timken dependa- 
bility as a Source of supply. 








Timken Tapered Roller Bearing dominance is 
a good thing with which to be associated. 
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At Your Service! 


In maintaining the enormous production schedules, 
called for today in the building of automobile bodies, 
many perplexing construction problems must be 
speedily met and mastered. 


In disposing of these difficulties, the assistance of 
Ternstedt engineers is completely at your service. 
Their close contact with modern practises in automo- 
bile body construction equips them tobe of valuable aid, 
particularly when hardware intallation troubles are 
encountered. 


Do not hesitate to call upon these men whenever you 
feel that they can help you. Their services are ex- 
tended in a friendly desire to cooperate with you in 
the building of better bodies. 


TERNSTEDT MANUFACTURING COMPANY 
6307 Fort Street West Detroit, U. S. A. 


Division of Fisher Body Corporation 


West Coast Representative 
SCOVEL & SONS COMPANY, 735 Eddy Street, San Francisco, Calif. 
Foreign Representatives 
FOREIGN TRADERS COMPANY, Inc., 154 Nassau Street, New York City 
JACKSON-BALANCES, Limited 
No. 1 Charles Place, Drummond St., Euston, N. W. 1, London, England 
TOM WILLIAMS, Esq., Moreno 625, Buenos Aires, Argentine Republic, S. A. 















| W.andow Regulators 

Curtain Rollers 

Sunshades 

Open and Closed Body 
Door Locks 

Door Panels 

Door Bumpers 

Anti-rattlers 

Windshield Wipers 

Windshields 

Window Sash 

Strap Hinges 

Concealed Hinges 

Piano Hinges 

Rear Deck Hinges 

Rear Deck Lid Braces 

Rear Deck Locks 

Channel and Shapes 

Screw Machine Products 

Die-Castings 

All Kinds of Stampings 

Other Miscellaneous Au- 
tomobile Body Hard- 
ware 





World’s Largest Manufacturers of 


AUTOMOBILE BODY HARDWARE 
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What Will Be Found in Engineering Issue 
of AUTOMOTIVE INDUSTRIES 


Part I—Recent Engineering Trends 


ACTS of vital importance about the subjects chiefly occupying the attention of auto- 
motive engineers are given in the first fifty pages of this Engineering Issue. 


The leading article presents a summary of American four-wheel brake design, the 
first of its kind to be published. S. P. Thacher of the United States Tire Co. gives his 
conclusions about balloon tires in the next article, while Frank Fageol advances some 
novel suggestions about motor coach design in a following paper. 


A series of detailed drawings of some recent developments in design of pistons, 
clutches, steering gears, tire carriers, combustion chambers, spring attachments and 
front axles gives to engineers thirty-two pages of practical assistance in designing. 


Other features include an authoritative discussion of body building development and 
an article by J. D. Mooney on engineering as related to foreign sales. 


Part II—S. A. E. Summer Meeting 


AFULL report of major developments at the Society of Automotive Engineers’ Sum- 
mer Meeting begins on page 1416. 


This meeting is particularly interesting in connection with the engineering data 
presented because many prominent engineers at the S. A. E. gathering expressed their 
ideas on the topics treated in this issue. 


Summaries of the S. A. E. discussions on balloon tires, four-wheel brakes, headlamp 
glare, and fuel research are presented in brief, interesting form. Two pages of sketches 
of prominent engineers have been supplied by Leo Roche as an added feature. 


Discussions at the meeting, both formal and informal, disclosed the fact that auto- 
motive engineers are taking a greater interest than ever before in the details of design. 
Work on engine refinements will be continued as heretofore, but technical men are turn- 
ing more of their attention to other phases of motor car development. 
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American Front Wheel Brake Design 
Making Rapid Strides 


Several domestic types have commendable features not found 


in European products. Some are operated by hydraulic pressure 


but majority use mechanical actuation. Only one make employs 


contracting band. 


Servo mechanisms are conspicuously absent. 


By Herbert Chase 








NREQUENT reference has been made in these columns to the design and application of 


front wheel brakes, especially on European passenger cars. 


It has also been reported 


that a number of American manufacturers are giving serious consideration to the adoption 
of front wheel brakes, but data on only a few American front wheel brake designs have hither- 


to been available for publication. 


We have recently collected drawings of upward of a dozen front wheel brakes developed 
in this country and in Canada, and are presenting these drawings, together with descriptive 
matter, in order that the relative merits of various constructions may be considered in se- 


lectiny or preparing future designs. 








NUMBER of American front wheel brake designs in- 
A eorvorate commendable features which are either 

absent or seldom found in European practice. Of 
those here described, some appear to be exceptionally 
light in weight and inexpensive to manufacture. Large 
area of contact surface for linings is a commendable 
characteristic of both the contracting and expanding 
band types. The latter is seeing wider use than former- 
ly, probably because of its large are of contact and light 
weight. 

In some instances precautions are taken to avoid lock- 
ing of the front wheels, especially when the latter are 
cramped in turning, but so-called “servo” mechanisms 
which are a feature of some foreign designs are con- 
spicuously absent, doubtless because of the added com- 
plication and lack of positive functioning which their 
use involves. 

The type of construction most widely used in France 
has as yet seen no commercial applications in this coun- 
try, but is believed to be receiving careful consideration 
by some prominent passenger car manufacturers. In 
this type the brake camshaft is operated by a universal 
shaft located above the knuckle pivot and connecting at 
its inner end to a short shaft with bearings in the frame 
side member above the front axle. While this is an ex- 
cellent construction mechanically, it involves the use of 
a larger number of parts than some other constructions. 
Among these are four universal joints, two of which 
must have sliding shafts or their equivalent, with conse- 
quent need for lubrication and dust exclusion. 


Duesenberg Fitted with Hydraulic Brakes 


Front wheel brakes operated by hydraulic means have 
been regular equipment on Duesenberg cars, since the 
introduction of the present chassis in 1921. In this sys- 
tem oil is forced from a cylinder with a piston controlled 
by pedal pressure to cylinders on each brake anchorage. 
The pistons in the brake cylinders under influence of the 
hydraulic pressure created actuate toggle mechanisms 
which move the brake shoes into contact with the drums. 


_the four brake cylinders. 


The Duesenberg brake, shown in Fig. 1, is of the expand- 
ing type with anchorage at the ends of the shces opposite 
to those to which the toggle mechanism is attached. In- 
asmuch as the hydraulic pressure is necessarily the same 
in the cylinders on all four wheels, the brakes are readily 
equalized so far as shoe pressure is concerned, and are 
operated simultaneously. 


Piston in Master Cylinder Pedal Operated 

This system is designed to operate under a maximum 
pressure of about 400 lb. per sq. in. The master cylinder is 
hinged in a bracket, which is fastened to the left side 
of the gearset. The piston is fitted with leather cup 
washers, designed to prevent liquid from passing by the 
piston. 

3etween the brake pedal and the master cylinder is a 
toggle mechanism which is designed to give a slowly in- 
creasing brake pressure, without requiring excessive 
pedal pressure. With this mechanism it is said to be 
easier to apply four brakes than to apply two brakes in 
the ordinary two-wheel brake layout. Any slight leak in 
the system is said to be easily detected for the reason that 
it permits over-travel of the brake pedal, thus bringing 
into action the booster cylinder which pumps additional 
liquid into the braking system. 

When the pedal reaches a point about 2 in. from the 
toeboard an arm at the base of a “booster” cylinder 
comes into contact with the plunger in this cylinder and 
forces oil from a supply reservoir into the master cylin- 
der, thus making up for any leakage which may occur. 
From the master cylinder oil passes through tubing to 
Flexible rubber and fabric 
tubes designed to withstand high pressure are used 
where flexing occurs. 

Provision is made so that the oil can be shut off from 
any of the brake cylinders in case leakage sufficient to 
render the brake inoperative occurs. This enables opera- 
tion of the other brakes, pending repairs. 

A mechanically operated hand brake acts on a drum 
fastened to the forward end of the propeller shaft and is 
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designed for use in emergencies and to lock the car when 
standing. 

With the hydraulic system of braking it is said to be 
possible to stop the Duesenberg car within its own length 
when traveling at 30 m.p.h., or in about two car lengths 
at 40 m.p.h. 

As will be seen from Fig. 1, the steering knuckle pin 
on the Duesenberg car lies inside the brake drum. A 
tubular front axle, which, of course, is strong in torsion, 
is employed. The design is such that the center line of 
the steering knuckle pin intersects the road about 2%% in. 
from the central point of tire contact. A yoke arm, at- 
tached to the tubular axle, serves as the brake anchorage. 

Among the advantages claimed for this type of brake 
is the elimination of rods and levers which are apt to 
cause rattles, positive equali- 
zation of pressure in the 
brake cylinders and on the 
brake shoes, and_ relative 
simplicity of construction. 

Another design of  hy- 
draulic brake employing the 
same fundamental principles 
employed in the Duesenberg 
installations, but used _ to 
actuate a contracting band 
type of brake rather than 
one of the expanding shoe 
types, has recently been 
brought about by the Four- 
Wheel Hydraulic Brake Corp. 
This is the only contracting 
band brake for front wheel 
application which has thus 
far come to our notice. 

This new design, shown in Fig. 2, is intended for 
manufacturers’ installation and does not employ the 
vacuum “servo” unit used in some earlier design of the 
same make. In this case pedal pressure acts directly on 
the plunger in the master pressure cylinder without an 
intervening toggle mechanism. In the brake actuating 
cylinders there are two pistons which move in opposite 
directions, against levers arranged to contact directly 
with rods riveted to each end of the brake band. These 
rods are so placed as to give a direct tangential pull dur- 





Fig. 2—Four-wheel Hydraulic Brake Corp. contracting band type of front wheel brake. 
Master cylinder, operated by pedal, is shown at right 
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Fig. 1—Arrangement of hydraulic brake on Duesenberg front axle 


ing application. This is said to eliminate cocking of the 
band and any tendency for the ends of the band to be 
distorted or dig into the drum. A convenient form of 
screw adjustment is fitted over the ends of the rod on 
the band as will be seen from the accompanying cut. In 
the design shown, the brake band has a contact of over 
240 deg. of the drum surface. 

In application of this brake to the front wheels it is 
recommended that a reverse Elliott type of axle be em- 
ployed. As with all front wheel brake installations, it 
is desirable to so arrange the knuckle pivot as to have its 
axis intersect the road at or 
near the central point of tire 
contact, in order that the 
moment tending to turn the 
wheel about the knuckle 
pivots be reduced to as near 
zero as possible when the 
brake is applied. In the de- 
sign shown in Fig. 2, with a 
32-in. tire, the extension of 
the pivot pin axis strikes the 
ground *% in. from the cen- 
tral point of tire contact. 

In this instance the hy- 
draulic brake cylinder serves 
also as a brake anchorage. 
It will be noted that flat 
springs, contacting with 
hook-shaped pieces welded to 
the band, are used to hold 
the band away from the 
drum at the bottom. In the 
off position the springs force 
the band outward against 
adjustable stops which, in 
this case, are bell cranks. 
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Fig. 3—Rubay front wheel brake op- 
erated from camshaft on front azle 
center 





A mixture of alcohol and glycerine, which has a low 
freezing point, is the fluid recommended for use with 
hydraulic brake systems. A reservoir for this liquid, 
usually mounted on the forward side of the dash, is 
connected through a check valve in such a way as to 
replace by gravity any leakage from the closed pressure 
system. While high pressures are employed with the 
hydraulic system, these pressures exist only during the 
period of brake application. 


Contracting Band a Simple Type 


The contracting bard type of brake has been selected 
for the accompanying design, it is said, because of its 
simplicity, light weight, ease with which good wrapping 
action is secured, and the minimizing of lost pedal mo- 
tion due to the distortion of the drum. With this type 
of brake, servo mechanisms are said to be unnecessary. 

A number of interesting points are to be found in the 
design of the front wheel brake employed on the Rubay 
chassis. In some respects the brake is similar to certain 
foreign designs, although adapted to American methods 
of manufacture. The camshaft is mounted on the arched 
E-section axle center, approximately in the neutral axis 
of the beam, so as to be least influenced by deflection of 
the axle under load. It will be noted that the cam is 
arranged in such a way that its central plane lies in 
the axis of the steering knuckle pivot and immediately 
below this pivot. The cam is slipped over the trunnion 
end of the operating shaft, but is so arranged that it can 
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turn about the axis of the knuckle pin when the wheel 
is turned in steering from a straight course. This, of 
course, avoids application of the brakes through the act 
of turning the wheels. 

The cam bears against hardened steel mushroom disks, 
the shank of which is threaded into the end of the brake 
shoes and locked by a pinch bolt. 

It will be seen from Fig. 3 that this brake is of the 
expanding type, with the shoes hinged to an anchorage 
at the top of the drum. The camshaft has a universal 
joint, in order to accommodate itself more nearly to the 
arch in the axle. There is a separate camshaft for each 
of the front wheels, and each shaft carries at its inner 
end a ball ended C-shaped lever. The two ball ends are 
connected by an equalizing bar, which is in turn con- 
nected to a steel tape at its central point. The length 
of the camshafts are so proportioned that the tape comes 
about 3 in. inside the spring and thus clears the low 
point on the engine. 


How Rubay Brakes Are Equalized 


The rear brakes are equalized in a manner similar to 
that employed in connection with the front wheel brake, 
and the front and rear equalizers are connected to the 
pedal mechanism by 15-gage spring steel tape. Both 
front and rear wheel brakes are operated simultaneously 
by the brake pedal through a third equalizing bar, ar- 
ranged to give the same pull on front and rear sets. 
The steel tapes are. fitted with forged ends, having 
gravity type adjusting nuts, for initial adjustment. 

Wear on both front and rear wheel brakes is taken up 
by a single gravity nut on a vertical rod which adjusts 
the pedal in relation to the bell crank by which the 
brakes are actuated. 

The outline and other details of the brake cam are 
shown in detail in Fig. 3. The surface of the cam fol- 
lows approximately a portion of the involute curve. The 
cam is ground for accuracy of outline. 

The Rubay brake drum is of aluminum with a 35-point 
carbon steel lining cast in place. This lining is beveled 
on the edges and drilled for anchor holes. The ring is 
then sherardized, placed in the mold, and the aluminum 
cast around it. The aluminum is said to make an excel- 
lent bond with the zinc used in the sherardizing process 
even without the anchor holes. The casting with lining 
in place is machined all over so that the lining is truly 
concentric with the bore. 

The front wheel spindle is identical in dimensions 
with the live rear axle in order that the same bearings 
may be used on both. The large dimensions of the front 
spindle are said to be necessary to withstand the greater 



































Fig. 4—Sanford expanding band brake operated by cable. The hook shaped cam is integral with operating lever 
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Fig. 5—Hookup employed on Sanford four-wheel brake 











stresses imposed by the front wheel brakes. It will be 
noted that the knuckle pin has a transversely inclined 
axis and is arranged for a reverse Elliott type of axle 
center. 

Certain types of brakes are cable operated and depend 
upon a certain degree of flexing in the cable to prevent 
motion of the front wheel about the axle pivot from 
interfering with the operation of the front wheel brake. 
Among these is the Sanford fore wheel brake, draw- 
ings of which are shown in Fig. 4. 

By reference to this figure it will be noted that this 
brake embodies a light construction, in which an internal 
expanding band is employed instead of the more conven- 
tional hinged shoes. The actuating levers of the two 
front wheel brakes are connected by a cable which runs 
across and parallel to the front axle. Near each end 
of the axle are flexible tubes, the inner ends of which are 
attached to the axle center. The outer ends of these 
tubes pass through the inner brake drum 
covers at points approximately in the axis 
of the knuckle pivot. The tubes are then 
bent upward and anchored in hollow fittings, 
through which the cables pass to the ends 
of the levers to which they are secured. 

The brake anchorage consists of a cylin- 
drical pin, secured to the brake drum cover, 
and located between fittings attached to each 
end of the brake band. These fittings have 
flat bearing faces, which are approximately 
parallel to radii and which bear against a 
hook-shaped cam which is made integral with 
the end of the operating lever. The inner 
face of this cam bears against the anchor 
pin when the brakes are applied while the 
car is going ahead. The act of applying the 
brake turns the lever about the pin and 
causes the outer face and 
heel of the cam to force the 
fittings on the ends of the 
brake band apart and thus 
apply the brake. It is 
claimed that this cam can 
always be designed so as 
to effectually prevent lock- 
ing of the wheel and still 
give maximum braking 
action. 

The position of the cam and brake band 
fittings with brake applied during forward 
motion of the car is shown at A, Fig. 4. 
The position during backing is shown at B, 
Fig. 4. In the latter case one of the brake 
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band fittings comes in contact with the anchor pin and the 
cam is lifted away from the pin and into contact with the 
other end of the band. Further motion of the cam causes 
the brake end fittings to be forced apart and the brake 
applied. It is claimed that in rearward motion the 
brakes are easily locked, so that there is no danger of the 
car rolling backward out of control on a hill. 

The Sanford brakes are said to be self-equalizing for 
the following reason: If both brakes, when applied, are 
pushed down on their respective cams with the same 
force, the brakes are equalized. If, however, the friction 
on the two bands is not the same, an unequalized con- 
dition will be brought about in the cross cable. The band 
which is pushed the hardest will tend to pull that end 
of the cable harder, and thereby apply the other brake 
harder until the two are equalized. 

The Sanford brake is also applicable to rear wheels, 
the two rear wheel brakes being connected by a cable 
running parallel to.the rear axle. The cable across the 
front axle and that across the rear are then inter-con- 
nected by a third cable running fore and aft of the 
car, as shown in diagram, Fig. 5. If desired, pulleys 
can be used at the junctions of the fore and aft and 
the transverse cable. This construction has been em- 
ployed in the case of Miller racing cars. 

An alternative construction of the Sanford brake, 
using a longer actuating lever connected to the cam, is 
also shown in Fig. 4. In this case a mushroom-shaped 
stud is screwed into one of the end fittings of the brake 
band and locked with a pinch bolt, thus forming an ad- 
justable bearing surface for the cam. 


U. S. Axle Co. Front Wheel Brake 


A front wheel brake design, put out by the U. S. Axle 
Co. has already been described in AUTOMOTIVE INDUSTRIES. 
This design, shown in Fig. 6, employs expanding brake 
























































Fig. 6—Toggle operated front wheel brake put out by U.S. Axle Co. 
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Fig. 7T—Lavoie, a Canadian design of expanding front wheel brake giving large are of contact between shoes 
and drum 


shoes, hinged and anchored at the top, and separated by 
toggle action at their lower end. The knuckle pin is 
inclined so that the extension of its axis meets the 
ground approximately at the central point of tire contact. 
The pin is made hollow to receive the stem of a yoke- 
shaped fitting, which straddles and bears against one of 
the two toggle links at a point in the axis of the steering 
knuckle. The stem of this knuckle is free to turn 
inside the king pin and to slide axially therein. 

Bearing against the upper face of the yoke end is a 
second yoke integral with a lever pivoted to the axle 
center at A. A second lever, pivoted at B to the first 
mentioned lever, is arranged to bear at its upper end 
against the under side of the axle center, while the 
rounded lower end bears against the bottom of a slot 
in a sleeve which has its bearings within a boss at the 
end of the horizontal portion of the axle center. This 
sleeve has an internal thread of coarse pitch which 
mates with a similar thread on the end of the brake 
actuating shaft. This shaft runs nearly the entire 
length of the axle center. Attached to this shaft, at 
any convenient point in its length, is a lever which can 
be connected by rod or cable to the brake pedal or hand- 
brake lever. 

Turning the brake shaft by a pull on this lever causes 
the sleeves on the outer ends of the shaft, one of which 
has a right- and the other a left-hand thread, to move 
outward and contact with the vertical lever pivoted 
at B. Forcing the lower end of this lever outward causes 
the upper end of the lever to come in contact with the 
under surface of the axle center forging. The point of 
contact then becomes the fulcrum. Further motion of 
the vertical lever moves the yoked lever about pivot A 
and forces the yoke, which bears on the toggle downward 
on the toggle link, thus actuating the brake shoes. 


How U.S. Axle Co. Brakes Are Equalized 


With this system the front wheels can be inter-con- 
nected in any desired manner, either with brakes on the 
rear wheels or those operating upon the propeller shaft. 
The brake actuating shaft carried upon the axle center 
is free to slide longitudinally in its bearings, and thus 
bears with equal pressure upon levers pivoted at B. 
This is said to result in the proper equalizing of the 
brakes. 


The brake shoes in the off position rest against stops 





attached to the brake anchorage. The toggle linkage 
has ball ends which fit into sockets, formed in the lower 
ends of the brake shoes. On one of the links of the 
toggle there is a simple screw adjustment with lock 
nuts, by means of which the length of the toggle can be 
adjusted. 

As will be seen from the drawing, the axle is of the 
reverse Elliott type. The brake anchorages are securely 
attached to the knuckle forgings. 

A front wheel brake which originated in Canada, but 
which may be considered an American product, as dis- 
tinct from those produced in Europe, is the Lavoie 
design, shown in Fig. 7, which has already been de- 
seribed in these columns. This brake differs from most 
other designs in that it utilizes four brake shoes instead 
of two—thus having a greater area of contact with the 
drum—and in the form of actuating mechanism em- 
ployed. Incidentally the axle itself is quite distinctive 
in design, owing to the use of a live axle spindle, which 
is tilted in an angle of 414 deg. horizontal. This enables 
the use of a vertical steering pivot, which at the same 
time gives substantially center point steering. 





Lavoie Brake Has Novel Actuating Means 


In the Lavoie design the brake actuating shaft is 
carried on the axle center, and is provided with a short 
lever arm that actuates a pin which runs from end to 
end of the vertical knuckle pivot and is concentric there- 
with. This pin bears at its upper end upon a lever hinged 
to, and therefore turning with, the knuckle about the 
vertical axle. The other end of this lever carries an eye 
rod which extends perpendicularly downward and termi- 
nates in a yoke attached to lever arm on a serrated shaft 
extending through the flange which incloses the drum 
and forms the brake anchorage. At the inner end of 
the serrated shaft is a gear segment, the teeth of which 
mesh with teeth cut in a spider, mounted concentrically 
with the wheel. This spider has four ears, to each of 
which is pivoted a toggle lever. On the outer end of 
each lever is a brake shoe, hinged to the end of a stub 
shaft, which is free to slide radially outward in guide 
blocks which serve as an anchorage. 

Motion of the gear segment turns the spider about the 
wheel center and thereby forces the toggles and their 
respective brake shoes outward into engagement with 
the drum. The brake shoes are self-centering, so that 
























ve 
ey 


1e 


1e 








Automotive Industries 
June 28, 1923 


wear on the lining is equalized. The shoes 
are of cast iron and are capable of func- 
tioning even after the lining is entirely 


worn away. The design is such that the 
shoes have a radial motion of at least 
3g in. 

A similar design of brake is employed on 
the rear wheels of the Lavoie car. 

Another design of front wheel brakes, 
which, so far as we are aware, is still in 
the experimental stage, is that of F. A. 
Truesdell, which is reproduced in Fig. 8. 
In this design an expanding type of brake 
is arranged to be actuated by a pinion 
mounted on a short stub shaft and engag- 
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ing with two racks cut in fittings attached 
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to each free end of the two brake shoes. 

Among the other features of this design, 
upon which patents are pending, may be 
mentioned a simple means whereby the 
brake is partly or wholly released when the 
wheels are crarnped, thus preventing locking, which 
sometimes results in skidding or in rendering the car 
unsteerable in case the front wheels become locked when 
turning. 

From the drawing it will be seen that a shaft carried 
on the axle center is provided with an arm which is 
arranged to pull downward on a socket link, which fits 
respectively over the ball end of the lever attached to 
the axle shaft and of a second lever, attached to the shaft 
carrying the pinion referred to above. By rocking the 
shaft attached to the axle center, the connecting rod is 
caused to move upward, thus rotating the pinion and 
applying the brake. 


Cramp Wheels Release Truesdell Brake 


Since the upper lever attached to the pinion shaft is 
carried on the steering knuckle, the end of this lever 
moves through an arc as the steering knuckle is turned 
about the knuckle pin axis. The connecting rod is, how- 


ever, constrained to move through an arm described by 
the upper end of the rod, turning about the center of the 
In so doing the rod is, in effect, 


end of the lower lever. 
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Fig. 9—Clapp front wheel brake 


foreshortened a small amount, in proportion to the cosine 
of the angle of travel, but a sufficient amount to cause 
the brake to wholly or partly release. 

Two designs of this brake are shown in Fig. 8, one 
as applied to a wood wheel, turning about a transversely 
inclined knuckle pivot, and the other as fitted to a steel 
disk wheel, turning about a pivot which is nearly verti- 
cal, owing to the arrangement of the wheel spindle with 
a bearing inside the knuckle. This construction gives 
substantially center point steering without inclining the 
pivot more than 2 deg. 

A front wheel brake design, produced by Major Stuart 
H. Clapp of the Ordnance Dept., U. S. A., and reported to 
have undergone successfully tests on several cars used at 
the Army Post, Camp Mead, Md., is shown in Fig. 9, as 
adapted to a conventional front axle of the Elliott type. 
In this case the knuckle pin has simply been extended top 
and bottom in such a way as to provide a brake shoe sup- 
port and anchorage at its lower end and to carry a brake 
operating mechanism at its upper end. 

It will be observed that the brake is an expanding type, 
in which the shoes are hinged at the anchorage and are 
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SECTION A-A 


Fig. 8—Truesdell front wheel brake, which is self-releasing when front 
wheels are cramped. Note alternative arrangement of knuckle pivots 
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Fig. 10—Landry four-wheel brake hookup. Cables are employed. Brakes on right and left of chassis are 
equalized by pedal sheave 


forced apart at their upper ends by a wedge having a 60 
deg. included angle. 

The wedge is formed on the upper end of a stub shaft, 
the lower end of which is in contact with a cam. The axis 
of rotation of the cam is at right angles to the knuckle 
pivot with which the cam is in line. In other words, the 
central plane of the cam, at right angles to the cam face, 
lies in the axis of the knuckle pin. This cam is keyed to 
a short shaft whose bearings are in a bushing surrouna- 
ing the upper end of the knuckle pin. This bushing rests 
on the upper yoke end of the axle center, of which it is 
virtually a part, and is slotted in such a way that it fits 
over the yoke and cannot turn when the king pin is turned. 

The stub shaft carrying the wedge is free to move 
axially as well as to turn in this bushing so that motion 
of the wheel about the king pin has no tendency to apply 
the brake. 

Turning of the camshaft by any convenient lever at- 
tached thereto causes the stub shaft and its wedge-shaped 
end to rise and spread the ends of the brake shoe apart, 
forcing them into contact with the drum. The camshaft, 
being secured to the axle center, moves with it and is not 
affected by turning of the knuckle when the car is steered 
from a straight course. 

The hollow casting, to which the brake shoes are hinged, 























is carried on a lower extension of the king pin and is 
free to slide a short distance axially on this pin when the 
shoes are forced into contact with the drum. This anchor- 
age is, however, normally held against a stop in its upper 
position by a spring which keeps the lower end of the 
shoes out of contact with the drum when the brake is in 
its off position. 

Applying the brake and expanding the brake shoes, how- 
ever, forces the lower end as well as the upper ends of the 
shoes into contact with the drum, thereby giving contact 
over a large proportion of the inner circumference of the 
drum. 


Brake Mechanism Protected from Dust 


The upper ends of the brake shoe are held in contact 
with the wedge block by two compression springs. These 
springs are fitted over rods which are free to slide in a 
radial direction under influence of the springs and thus 
carry with them the brake shoes to which the rods are 
attached by yokes and clevis pins. This feature of the 


construction is illustrated in section AA, Fig. 9. The 


flange or bracket which carries the brake retractor rods 
is made integral with, or attached to, a dust shield which 


closes the drum on its inner side and protects the brake: 


mechanism from accumulation of mud or dust. 














SECTION THROUGH PEDAL AXIS 





Fig. 11—Arrangement of brake operating mechanism on new Packard eight-in-line chassis. A planetary 
gear is used on brake pedal 
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END VIEW AT B-B 


SECTION A-A 























Fig. 12—Sectional views of front wheel brake layout 
on new Packard eight-in-line chassis 


The lift of the cam and consequent travel of the 
wedge is so proportioned as to permit of complete 
wearing away of the brake lining so that no adjust- 
ments are necessary at this point. 

The brake can be used, of course, on a reverse 
Elliott type of axle as well as on one of the Elliott 
type. , 

Since the operating mechanism is all within the 
axis of the king pin, there is said to be no increased 
resistance offered to steering. The action of the retractor 
springs is said to eliminate all rattle and the brake shoes 
are said to be self-centering. No universal or slip joints 
are required in the operating mechanism. 

Another front wheel brake of the expanding band type, 
which is cable operated, is that of the Landry Mfg. Co., 
shown in Fig. 10. In this layout the brake camshaft is 
carried in a bearing, attached to the anchorage plate, 
which forms the inner enclosure of the brake itself. To 
this shaft is fitted a lever, the upper end of which is in 
the form of a socket, containing a ball attached to the 
operating cable. From this lever the cable passes to a 
guide on the frame, about half way between the axle and 
the steering gear, and thence approximately parallel to the 
frame, through and over an S shaped lever pivoted on a 
transyerse shaft. After passing over this S lever the 
cable runs to a second guide, forward of the rear axle, and 
thence to the brake lever on the rear axle. 

Thus the front and rear brakes on the same side of the 
car are directly interconnected by the cable. The S lever, 
in combination with a pulley and cable on the brake pedal, 
is said to compensate for the tension or slack in the cable 
which results from turning the wheel about the knuckle 
pin in steering. 

The shaft or tube carrying the S levers on each side of 
the frame is divided at a point opposite the brake pedal. 
To the inner ends of the brake shafts are fitted levers, 
one of which is connected to one end and the second to 
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the other end of a short cable running 
over a pulley, attached to the brake pedal. 
This pulley and cable serve to equalize 
the brakes on each side of the car. 

One of the most recent designs of 
front-wheel brake to be produced in this 
country is that used on the new Packard 
eight-in-line chassis. A sectional view 

of this brake and its operating mechan- 
5 ism is shown in Fig. 12. This is an ex- 
panding shoe, operated from a camshaft 
arranged between the frame and brake drum directly 
over the front axle. So far as this part of the mechanism 
is concerned the design resembles some of those built 
under Perrot patents in France. With this type of con- 
struction it is necessary, of course, to have a universal 
joint located approximately in line with the knuckle 
pivot, while the camshaft must contain a sliding joint 
to permit of changes in position of the universal in rela- 
tion to the frame as the axle moves with spring action. 
In this case the inner end of the camshaft is made 
hollow and telescopes over a stub shaft with ball end 
fitting into a socket attached to the side member of the 
frame. The lever which rotates the camshaft is attached 
to a cable which runs through the frame over an equaliz- 
ing mechanism, described below, and back on the other 
side of the chassis to the lever on the opposite front 
brake camshaft. 


Packard Uses Aluminum Brake Shoes 


The brake shoes are arranged in more or less conven- 
tional fashion with pivot and anchorage at the bottom. 
They are aluminum, faced with copper asbestos fabric, 
and provided with steel bearing surfaces for the cam, 
which has a rounded surface. The high carbon steel 
brake drum is ground on its inner diameter and provided 
with external cooling ribs. 

The axle end is of the reverse Elliott type and is pro- 
vided with an inclined knuckle pin which turns in a 
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double row annular ball bearing at the top and a cup 
and cone thrust bearing at the bottom. The pin is so 
arranged that the projection of its axis meets the ground 
at the central point of tire contact. 

As will be seen from the accompanying diagram, Fig. 
11, both front and rear brakes are controlled by a cable 
system operated by the brake pedal. The rear brakes 
can be operated also, independent of those on the front 
wheels, by a conventional hand lever. 

The cable which controls the front brakes, after pass- 
ing through the frame is carried over sheaves, through 
the forward equalizer shaft, and thence to the brake on 
the other side. The sheaves are carried on levers which 
are attached to and turn with the equalizer shaft and 
are calculated to permit the cable to so adjust itself as to 
give the same pull on each brake. A similar equalizer 
shaft for the rear brakes is carried back of the central 
frame cross member, the cable in this case connecting 
with two levers attached to a third cross shaft bracketed 
under the frame cross member which is located opposite 
the front ends of the rear springs. The last mentioned 
levers are in turn attached by short brake rods to the 
levers on the camshafts which operate the two rear 
brakes. 

It will be noted that the cable which controls the rear 
brakes passes over sheaves on the operating levers and 
through the equalizer shaft, giving an arrangement pre- 
cisely similar to that which operates the front wheel 
brakes, so far as the equalizing mechanism is concerned. 


Planetary Gear on Packard Brake Pedal 

The two equalizer shafts are turned by a link chain 
attached to a brake rod, the forward end of which is 
connected to a crank operated by a planetary gearset 
from a master gear on the brake pedal. The outer end 
of the chain is attached to a lever on the forward equal- 
izer shaft and the chain itself passes over a sheave carried 
on the end of a lever attached to the rear equalizing 
shaft. It will thus be noted that the chain forms the 
means for interconnecting and equalizing the front wheel 
and the rear wheel brakes. 

The lever operated by the planetary gear is arranged 
to swing through an angle of 90 deg. as compared to an 
angle of motion of the brake pedal of 26 deg. The arc of 
travel of this lever is such that the rod attached to it 
moves a much shorter distance through the last part of 
its angular motion than it does through the first part, 
so that the leverage increases progressively as the pedal 
is depressed. 
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The lower end of the hand brake lever is attached to 
the forward end of a rod the rear end of which is con- 
nected to a loose lever on the rearmost brake shaft. 
Pulling the hand brake lever moves the loose lever into 
contact with one of the levers attached to the same shaft, 
causing the latter lever to move forward with the loose 
lever, thus applying the rear brakes only and enabling 
the car to be locked when standing. It will be noted, 
however, that both front and rear brakes are operated 
simultaneously and without interference with the hand 
braking mechanism when the brake pedal is depressed. 


Shuler Brakes Employ Face Cams 


A design of front-wheel brake developed by the Shuler 
Axle Co. for bus and truck service is shown in Fig. 13. 
This is a toggle operated expanding band type. The 
toggle links, which are adjustable for length to permit 
of initial and wear adjustments, are attached near the 
ends of the brake shoes and to the arms of a spider the 
hub of which fits over the upper end of the steering 
knuckle pin to which it is keyed but is free to move 
axially. The knuckle pin is keyed to the knuckle forging 
and arranged to turn with it, the ends of the axle yoke 
being suitably bushed. 

The bushing in the upper yoke is provided with an end 
or face cam against which fits a mating cam formed on 
the hub of the brake operating lever. This lever hub 
is located between the bushing and the spider to which 
the toggles are attached. The mating surfaces of the 
cams are true helical surfaces. A pull applied to the end 
of the brake lever causes it to rise on the knuckle pin 
and carry with it the toggle spider, thus applying the 
brake through the toggle links. 

When the front wheel is moved in steering, the brake 
lever with its end cam and the mating cam on the yoke 
bushing remain stationary, so that the brakes are not 
affected by the steering action. 

The brake band is carried on a lower extension of the 
knuckle pin, where a spring is provided to keep the band 
out of contact with the drum. The latter is made from 
34% per cent nickel steel. The brake band is formed to 
a true circle and covered with asbestos fabric. The cam 
bushing is of cold drawn steel, which is carbonized, 
hardened and ground. 

In this design the knuckle pin is set vertically and the 
wheel spindle inclined 2 degrees. The axle center is of 
the Elliott type, while in most front wheel brake designs 
a reverse Elliott type is employed on account of the fact 
that it lends itself to a rather compact design and gives 
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Fig. 13—Shuler front wheel brake for truck and bus application. 








Brake is applied by face cams mounted 


on an extension of the knuckle pin 
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Fig. 14—Brake hookup on Rickenbacker chassis with four-wheel brakes. Hand brake operates on propeller 
shaft only. Wheel brakes are equalized by differential gears on pedal shaft and rear cross shaft 


ample space for the brake actuating mechanism. The 
type of mechanism employed in the Shuler design, how- 
ever, permits of the use of a rather wide yoke which, of 
course, enables the knuckle pin bushings to be spaced 
quite a distance apart with corresponding advantage in 
respect to the loads which they carry. 

A neat and well worked out four-wheel braking system 
is that used on one of the two Rickenbacker chassis, con- 
cerning which information has just been made available 
for publication, although this system has been under 
development for the past three years. In this case all of 
the four wheel brakes are substantially identical in 
design and all are operated by camshafts carried in bear- 
ings fixed to the front and rear axles. An entirely sep- 
arate hand brake operates on a drum on the forward end 
of the propeller shaft. 

Various views of the Rickenbacker front-wheel brake 
installation and axle parts are shown in Figs. 14, 15, 16 
and 17. 

There is a divided brake shaft at the clutch housing 
for the front-wheel brake and one just forward of the 
cross member supporting the front ends of the rear spring 
for the rear-wheel brakes. Each of these shafts has a dif- 
ferential gear equalizing unit between its two parts. 
The pressure of the brake pedal rotates these shafts 
through the differential units, giving equalized pull on 
the rods which reach from the cross shafts to the front 
and rear brake camshafts, respectively. The rear brake 
camshafts are arranged in conventional manner, while 
the front brake camshafts pass through bosses in the 
reverse Elliott axle center. These bosses not only act 
as retainers for the camshafts but also provide the extra 
section necessary to give torsional strength to the axle. 


Shift in Weight Offset 


The cross shaft for the front wheel brake is concentric 
with the clutch shaft, so that the clutch shaft operates 
through the center of the hollow brake shaft. The brake 
shaft has a stirrup which carries it around under the 
clutch shaft at the clutch yoke and has splined to it two 
brake pull levers which actuate the pull rods to the 
front-wheel brake camshafts. The pull rod for the rear- 
wheel brakes is attached to a boss on the pedal, so lo- 
cated as to give a slightly greater leverage to the rear- 
wheel brake to offset the shift in weight on the wheels 
during retardation. 

The front-wheel brake pull rods actuate C-shaped 
levers, which in turn rotate the brake camshaft and with 


them the operating cams. The camshaft and the cam 
itself are floating members, the camshaft being sup- 
ported by a bearing at its inner end in the boss in the 
front axle. This shaft passes through an oil packing 
and a flexible boot attached by a flange to the brake 
cover plate. The outer end of the camshaft carries a 
sort of rhomboid, or diamond shape equalizing block, 
which floats freely in the slotted end of the camshaft. 
Two sides of the equalizing block bear against the slot 
and two sides against the case hardened follower faces 
through which the shoes are expanded. Since the equal- 
izing block floats freely it finds its own center and exerts 
an equalized pressure on the two brake shoes, thus com- 
pensating for any difference in wear between the two 
shoes or any initial difference in clearance. The return 
springs passing across the brakes from one shoe to the 
other center the brake shoes on the cam. 

The cam follower faces not only function as such, but 
act also as a bearing surface when the front wheel is 
rotated about its vertical axis in steering. The center 





Fig. 15—Divided shaft and equalizer for Ricken- 

backer front wheel brakes. Pull rod for rear 

brake equalizer is attached direct to upper hole 
in pedal 
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Fig. 16—Two views of Rickenbacker front wheel brake showing adjusting wedge at anchorage, phantom of 
rhomboid, cam, ete. 


line of the king pin passes through the center line of the 
cam bearing, so that there is no motion tending to apply 
the brakes when the front wheels are turned in steering. 


Locking Wheels Practically Impossible 

The cam face is said to be shaped in such a way that 
as the knuckle is turned the effectiveness of the front- 
wheel brake decreases, making it practically impossible 
to lock the front wheels while they are turned and conse- 
quently virtually eliminating the danger of losing the 
ability to steer the car. 

All of the brakes are adjusted for wear by wedges 
which control the position of the anchorage. The wedges 
fit into slots cut in the pivot pins. These wedges are 
drawn in by turning of the adjusting nut, thus forcing 
the pivots apart. Six notches are milled in the threaded 
section of the adjusting nut and a steel ball actuated by 
a ‘spring snaps into each slot as the nut is turned. 

It is possible to take up one or two notches as desired 
on each of the four wheel brakes with the assurance 
that an equal adjustment has been made. Contrary to 
usual practice, the pull rods are never touched except 
when assembling the brakes at the factory or when a 


new lining is being installed. In the latter case the ex- 
panding wedge is backed all the way off and the rods 
adjusted to the new condition, after which the only ad- 
justment necessary is that made by the adjusting nuts. 

To provide against water being retained under any 
circumstances in the brakes, drain holes are drilled at 
several points around the drum. These holes are counter- 
sunk on the inside to avoid rough edges which might 
catch the frictional material. 

Alemite attachments are provided for lubrication of 
the brake camshaft bearings. The brake cam bearing 
surfaces are lubricated by the drip from the knuckle 
pivot pin bearings located directly over the brake cam. 


Method of Eliminating Shoe Rattle 


To eliminate the rattle which might occur through 
transverse slapping of the shoe inside the drum, the 
shoes on all four wheels are held transversely between 
coil springs threaded over a bolt which passes through 
the brake housing and the web of the brake shoe. The 
same cam and follower assembly with the rhomboid 
equalizing block as are used in the front-wheel brakes 
are used also in the rear. 





Fig, 17—End view and vertical section of Rickenbacker front wheel brake and axle, showing shape and 
a arrangement of the floating cam and camshaft 
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Experiments Indicate Possibilities 
of Large Section Tires 


Advantages of balloon type pneumatic are numerous. 


activity displayed in 


Several manufacturers considering 


equipment. 


connection with its 


Great 
development. 
its adoption as original 


Recognition must be given to limitations involved. 


By S. P. Thacher 


Technical Assistant to the President, United States Tire Co. 








OME time ago the United States Tire 
Company announced the development 
of a thin carcass, large section pneumatic 
tire of cord construction. Since then, there 
has been very great activity in the tire field 
in connection with the development of this 
type. It has reached the point where auto- 
mobile engineers are becoming very much 
interested in it and, as a matter of fact, are 
seriously considering the adoption of such 
a tire as original equipment. 
In view of this situation an authoritative 


summary of the reasons for the development 
of the tire and some of its characteristics 
should be made, because there is no doubt, 
at least in the mind of the“writer, that while 
this type has very definite features to recom- 
mend it, there are, on the other hand, cer- 
tain limitations which must be recognized. 
When the announcement was made origi- 
nally, it was stated definitely that the new 
tire was being described only as a matter 
of interest and that it was not ready for the 
market. 








HE function of the pneumatic tire is to serve as a 

rolling cushion and to render this service economi- 

cally. The ideal passenger car, from the standpoint 
of passenger comfort, would be one whose body travelled 
in a nearly horizontal plane without any vertical, hori- 
zontal or torsional vibration or sway. If automobiles ran 
on rails there would be no need for other than steel tires, 
and the spring suspension could be rudimentary. Road 
inequalities, large and small, have to be negotiated, how- 
ever, and, to prevent excessive vertical movement in pass- 
ing over them, efficient springing has been developed which 
neutralizes, to a large degree, the major road inequalities. 


Shock absorbers and rebound snubbers must be considered 
part of the spring suspension system. 

Springs, however, are not sensitive enough and, there- 
fore, cannot act quickly enough to absorb the minor road 
shocks and at the same time compensate for the major in- 
equalities, so these are left to the tires, which, in the pneu- 
matic type, form the most efficient rolling cushions yet 
developed, although at high inflation pressures they are 
not all that could be desired. 

The various steps in tire development, so far as sizes 
are concerned, have been made, as a rule, to accommodate 
the tire to the changes in automobile design, and the 





Fig. 1—Comparative sectional views of a 33 x 5 in. tire and Fig. 2—Comparative perspective views of the 


one of the new “balloon” tires, 34 x 7 in. 


same two tires as shown in Fig. 1 
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present development of the “super-pneumatic” is really 
the first radical change in tire sizes that has not been 
brought about by vehicle design. When studying the 
causes of and reasons for this new development it is in- 
teresting to recall the 42 x 4 and 42 x 41% in. tires be- 
cause the vehicle engineers, by using such large diameters, 
hoped to improve riding quality, and that is the result so 
ideally achieved by the “super-pneumatic.” Those old high 
tires were supposed to “smooth the road” by bridging 
holes. These new large section, thin tires “smooth the 
road” by “swallowing” small road projections and ob- 
stacles. 

The old saying, “You cannot have your cake and eat it, 
too,” applies particularly well to pneumatic tires. Many 
features of the present type of tire can be improved, but 
only at the expense of some other features. For example, 
it would be a very simple matter to render a casing un- 
puncturable, but its flexibility would be decreased and the 
tire would wear itself out from internal friction too soon. 
Similarly, it is possible to design and compound a tread 
that will wear twice as long as those now in vogue. If 
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this were done the “balance” between carcass and tread 
would be destroyed and the casing, as a whole, would not 
deliver as much mileage as before, because the present 
carcass is as efficient as it can be made with our present 
knowledge of the art. 

The super-pneumatic or, “balloon” tire, is a fair illus- 
tration of the compromise principle set forth in the last 
paragraph. This new and radical development has been 
brought about by a call for better cushioning of motor 
cars. The development of spring suspensions has been 
carried to the point where further progress seems im- 
practical. 

The development of this type of tire began in the fall 
of 1919 in connection with a well-known light car which 
was equipped with 4-in. cord tires. The first “balloon” 
tires to be used on this car were 4'4-in. two-ply cord tires, 
Remarkably good results were obtained, with the one 
exception of ease of puncture. The lower inflation pres- 
sures made possible by the larger, thinner tire gave very 
much improved riding qualities. The program also in- 
cluded a line of thin carcass tires based on a 16-in. rim 


Figs. 3, 4, 5 and 6—Comparative cushioning qualities and deformation of “balloon” and ordinary cord tires 
is shown in these illustrations 
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Fig. 7—This is what a balloon tire looks like when it is deflated. Note angle to which car is tilted. 


diameter, but upon the commercializing of the bus and 
truck tires based on a 20-in. rim diameter, we, for the 
time, gave preference to “balloon” tires on this latter 
rim. 

The cushioning effect of a pneumatic tire under a given 
load is inversely proportional to its inflation pressure. 
If you can lower the pressure you can gain ease of riding. 
But the present line of tires cannot be operated at a 
low enough inflation to give extreme cushioning for two 
reasons—first, because the resulting increase in flexing 
would quickly wear out the tire carcass and, second, be- 
cause the tires would steer hard and consume too much 
power. Therefore, our problem was to design a tire that 
would operate at below half the usual inflation and not 
drag, steer hard, or wear itself out internally. The only 
and obvious solution was to increase the sectional area 
to the point where a much thinner and more flexible car- 
cass could be used and where the unit inflation pressure 
would be at the desired minimum, but still hold the 
casing out to shape under the rated load. The problem is 
comparable to lifting a given load on a piston by means 
of compressed air. Double the piston area and you can 
lift the same load with half the unit air pressure. 


Relative Contact Area of Various Tires 


Among the mass of technical and _ semi-technical 
articles which have appeared in trade journals during 
the past few months on this general subject there is one 
outstanding error commonly found—namely, the state- 
ment that since the pneumatic tire balances a given load 
on its compressed air content any pneumatic tire will 
deflect until its contact area on the road equals the load 
Supported divided by the inflation pressure per square 
inch. As a matter of fact, this is far from being true in 
the case of non-skid cord tires however thin they may 


be made. For example, a certain make of 33 x 5-in. eight- 
ply cord tire when loaded to 1700 lb. at an inflation pres- 
sure of 65 lb. per square inch will give an area of tread 
contact of 15.8 sq. in., or an average tread pressure, if I 
may use such an expression, of 108 lb. per square inch. 
A 34 x 7-in. four-ply “balloon” tire of this same make, 
under the same load and at the same inflation pressure 
will give a total area of tread contact of 15.75 sq. in., or 
approximately the same as in the case of the eight-ply 5- 
in. tire.’ Both of these tires have essentially the same 
non-skid tread configuration at the crown of the tire and 
the explanation of the variations of these results from 
what would be predicted theoretically is to be found in 
the non-skid tread and the stresses it sets up in the 
carcass above and near the road contact area. 

On the other hand a 32 x 6-in. four-ply cord airplane 
tire when loaded to 1200 lb. and with an inflation pres- 
sure of 60 lb. per square inch gives a total area of tread 
contact of 19.8 sq. in., or an average tread pressure per 
sq. in. of 16.6 lb. Here we are approaching the theoreti- 
cal condition, but this tire is not only thin in carcass, but 
has a very thin, round, smooth tread. 

The flexing of a pneumatic tire in service consumes a 
certain portion of the motive power of the car and the 
design, construction and inflation pressure of the tire 
have a very marked effect on this power loss. 

In the development of the “balloon” tire it has been 
proposed to substitute a 34 x 7-in. thin tire for a 33 x 5- 
in. relatively thick tire, and certain tire manufacturers 
have recommended operating these 34 x 7-in. tires at an 
inflation pressure of approximately 30 lb. per square inch. 
Very accurate power consumption tests made on an elec- 
tric cradle dynamometer, indicate that in a 33 x 5-in. 
eight-ply cord tire running at 25 m.p.h. under the present 
standard load of 1700 lb. and standard inflation pressure 
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of 65 lb. per square inch, the tire loss is 0.71 hp., while a 
34 x 7-in. four-ply tire at 30 lb. inflation pressure con- 
sumes 0.94 hp. and 0.72 hp. at 45 lb. inflation pressure. 

This clearly indicates that if the “balloon” tire is oper- 
ated at the recommended pressure the car will use more 
gasoline to cover a given mileage and will lose some of 
its driving characteristics. This latter is quite clearly 
demonstrated when a car which has been running on 5- 
in. cords is changed over to these 7-in. “balloon” tires. 
There is a noticeable loss in pick-up and in hill climbing 
ability. If the inflation pressure is increased to 40 or 45 
lb. the car regains most of its former characteristics ex- 
cept that the effect of the larger diameter of the tire is 
felt to a certain small degree. The comparative sectional 
size and construction of these two tires is clearly seen 
in Figs. 1 and 2. 

The tractive and braking effects obtained with the 
‘“‘super-pneumatic” are more satisfactory than with the 
present type of tire. The reason is, of course, found in 
the larger number of tread projections presented by the 
larger, softer tires. Non-skid qualities are also much 
better, and for the same reason. 

Figs. 3, 4, 5 and 6 furnish better evidence of the im- 
proved cushioning qualities of the “super-pneumatic” 
than all the scientific data obtainable. They show a 33 x 
5-in. and a 34 x 7-in. tire at rest, and striking a brick at 
6 m.p.h. on the rear wheels of a Cadillac coupe. Note how 
the 34 x 7-in. “swallows” the brick while the 33 x 5-in. 
rides on it and on the ground. Figs. 4 and 5 show that 
the low inflation pressure of 30 lb. per square inch in the 
34 x 7-in. tire does not produce a “flat tire” since there 
is no more appreciable bulging at the road contact than 
in the 33 x5in. The “balloon” tire completely does away 
with vibrations due to smaller inequalities such, for ex- 
ample, as cobble stones and bricks. In these types of 
pavement the “texture” is not felt but the hollows and 
projections due to the uneven laying of the cobbles and 
bricks are noticeable, although the blows are, of course, 
considerably softened by the large, thin tires. 

Fig. 7 gives a very good illustration of what a 
34 x 7-in. “balloon” tire looks like when it is deflated and 
the extent to which the car tilts. Nobody has ever seen 
a flat tire until they have seen a deflated “balloon” tire 
and the result of a blow-out, when traveling at high 
speed, is not difficult to imagine. 


LARGE-SECTION TIRE DEVELOPMENT 
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Certain cars have an inherent tendency to “weave” at 
high speeds. “Balloon” tires on such cars will increase 
this tendency and will, on other cars, cause slight “weay- 
ing” at excessive speeds on certain types of road surface, 

Another peculiar characteristic is that, at excessive 
speeds, the effect of centrifugal force on this large see- 
tion, thin tire is to periodically deform it into a higher, 
narrower sectional shape and to produce a peculiar ver- 
tical wave motion in the car. 

High speed also seems to increase the puncture hazard, 
while at normal speeds the “balloon” tire does not ap- 
pear to pick up any more nails, tacks, pins, etc., than 
the present type. 


Must Speed Be Sacrificed for Cushioning? 


Here, then, we have the other phase of the compromise 
referred to in a previous paragraph. Apparently we must 
sacrifice excessive speed to gain comfort and this would 
seem to limit the “balloon” tires to city work or to coun- 
try driving on paved roads where speed is not a factor. 

Furthermore, it is open to question whether extreme 
cushioning is worth what it will cost in the way of auto- 
mobile design if it is carried to the extreme. We know 
that a 34 x 9-in. tire will carry the same load as a 34 x 7- 
in. at a considerably lower inflation pressure and there- 
fore will give still better cushioning effects. This tire 
would be mounted on a 16-in. diameter rim and its use 
would necessitate changes in rear axle and brake design, 
as well as in front width of chassis. In our opinion the 
full possibilities of this development should be exhausted 
before 20-in. rim diameter tires are seriously considered 
by vehicle manufacturers. There is no question but that 
the field of usefulness of these large section, thin tires 
is limited and, therefore, it appears unwise to urge their 
adoption until they have been thoroughly tested by auto- 
mobile manufacturers over a Ionger period than has yet 
been done. 

The most serious consideration should be given to the 
economic aspects of the rapid commercializing of the 
“balloon” tire. From the tire manufacturing standpoint 
it would result in materially reducing the productive 
capacity of all factories since the “balloon” tire is con- 
siderably larger than the tire it is designed to replace 
and therefore fewer tires can be vulcanized in a given 
size of unit. This would be reflected in the costs. 





Standardization of Wood Screws Reported by Standards Bureau 


UREAU of Standards Circular No. 140, which has 

just been issued, deals with the work which has been 
carried out by the Federal Specifications Board on the 
standardization of wood screws, and the standards set 
forth in this circular will be used in all future Govern- 
ment purchases. 

At least two systems of numbering wood screws to 
designate the diameter have been used in the past; methods 
of measuring lengths have been hopelessly at variance; 
and the number of threads per inch for a given size has 
not been the same for different makes. 

All this confusion has been eliminated and the dimen- 
sions of wood screws made uniform throughout the United 
States as the result of a cooperative agreement among the 
manufacturers, the Bureau of Standards, and the tech- 
nical section on builders’ hardware of the Federal Speci- 
fications Board. 

The system of numbering to be used henceforth is the 
same as that now employed in designating machine screw 
sizes, except that diameters above No. 12 are also desig- 
nated by numbers. 


Uniform methods of measuring diameter and length 
and uniform tolerances in these dimensions were adopted 
together with a standard angle for the under side of the 
heads of flat and oval head screws. The number of sizes 
of brass and steel screws manufactured as standard was 
reduced from 555 to 291, a reduction of 47 per cent, while 
at the same time retaining a sufficient variety for every 
need. This reduction should benefit the manufacturer, 
the dealer, and the user. 





IFFICULTY has been found in measuring the Brinell 

hardness of steel having a‘hardness over 500 B.h.n. 

An attempt has been made by the Bureau of Standards for 

the past 3 or 4 years to obtain a steel which will carry the 
load of 3000 kg. without fracture. 

Tungsten carbide has been suggested, but it has been 
impossible to obtain this material in suitable condition in 
either this country or Germany. Recently a very hard 
vanadium steel made at the Bureau’s laboratories has been 
tried and shows promise of success. 
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Safety and Comfort Chief Factors 
in Motor Coach Design 


Operating economy of secondary importance. Lower frame, wider 


tread and finer body, 


models. 


desirable characteristics for future 
Better provisions for driver are needed. Application 


of Diesel principle to automotive work worth careful study. 


By Frank R. Fageol 


General Manager, Fageol Motors Co. 


come in the future, must be engineered to meet the 

merchandising problem of the operator, which is 
the selling of more rides, the broadening of the service 
that the bus is able to render. 

In accomplishing this end, safety, comfort and con- 
venience are primary qualities of the bus of today and 
tomorrow. Speed is important only as it is related to com- 
fort and safety. Operating economy is of secondary 
importance only. 

Many operators, and most manufacturers, will ques- 
tion the above statement. Let me remind them that 
candles cost less than electric lights. Teakettles are 
less expensive than automatic water heaters. No busi- 
ness man thinks that it costs less to drive to work in 
his automobile than to ride on the street car. The com- 
pelling motive here is the desire for convenience, or 
stated conversely, the disinclination to tolerate incon- 
venience, which, after all, is the main reason for the ex- 
istence of the motor bus. No person ever rode in a bus 
because it was operated for a cent per mile more or less 
than some other bus. Every day thousands of people are 
riding in some buses rather than in others, because the 
one that they choose is more to their liking from the 
personal standpoint of convenience, comfort, refine- 
ment and safety. 


con coach of today, and the better coach that will 


Variable and Fixed Charges 


Consider further that 60 per cent of the cost of con- 
ducting a bus or coach business is made up of the items 
that go in the balance sheet as “fixed charges,” which in- 
cludes salaries, rent, advertising, interest, etc., which 
charges would be the same with vehicles of a certain 
capacity, regardless of who makes them or what they 
are made of. The remainder of the cost of conducting 
the business consists of the items which vary with differ- 
ent buses—gasoline, oil, tires, repairs, and depreciation. 
It is conceivable that one make of bus could operate at 
a saving of 20 per cent of the “variable charges” as com- 
pared with the average. But suppose that it did—dilut- 
ing this saving with the “fixed charges,” the net result 
is only an 8 per cent gain. 

Now suppose that two different makes of bus operate 
at the same cost per mile, but that one is a clumsy, lum- 
bering, high, trucky vehicle, while the other is a com- 
fortable, smooth running, easy riding, richly finished, 
low, safe bus. Obviously, more people would be willing 
to ride in the latter type of vehicle, hence the revenue 
derived from its operation would be greater, operating 
under like conditions. Suppose this difference were only 
10 per cent. Your own judgment will tell you that this 


is a conservative estimate. Or, if you desire corrobora- 
tive evidence I refer you to the Pullman Company, which 
has demonstrated this principle, not in one, or in ten 
small communities, but on an international scale. Re- 
member, we are supposing a case in which the remodeled 
truck and the dyed-in-the-wool passenger bus operate at 
the same cost. If the passenger truck shows a net oper- 
ating profit of 8 per cent the man who operates the car 
that is more in the public favor will have 18 per cent 
profit, due to the 10 per cent increase in revenues. Many 
operators who have used both types of bus say that the 
use of the new type has increased their revenue 25 per 
cent, or more. 


Problem to Keep Cost Down 


Thus we see that the problem of the bus engineer is 
to strike the proper combination of features that keep 
the cost down and bring the amount of revenue up, to 
produce the maximum net profits for the operator. He 
must ascertain what the public is willing to pay the most 
fares for, and build that. This makes his problem dis- 
tinct from that of the truck engineer. 

The foundation of the coach, the chassis, must be engi- 
neered in its relation to the prospective rider, and as it 
is affected by present and future highway conditions. 
Convenience and safety in boarding or alighting demand 
the elimination of the “step ladder effort,” which is ac- 
complished in the modern coach by building the frame 
close to the ground, and in such a manner that the floor 
of the body can be built flat on the frame, without inter- 
vening sills of appreciable thickness. The low frame is 
made possible by constructing a “kickup” over the rear 
axle, a “goose-neck” over the front axle, and using under- 
slung construction on springs, propeller shaft, etc. This 
type of construction is sound from another angle of 
safety also, in that it brings the center of gravity very 
low, and greatly lessens the danger of overturning in 
case it is necessary, for any reason, to turn a sharp cor- 
ner at a high speed. Inasmuch as most buses are now 
operating over hard surfaced roads and the mileage of 
these improved roads is rapidly increasing, it is possible 
to build large capacity coaches capable of being oper- 
ated in or between practically all centers of population 
of sufficient density to afford a profitable revenue, with 
floor levels as low as 20 in. from the ground. 


Riding Comfort from Low Construction 


Riding comfort is also increased by this low type of 
construction. Obviously, the ideal position for most 
comfortable riding would be on a line drawn from the 
center of the front axle to the center of the rear axle, 
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and the more nearly this ideal riding position can be 
approximated, the less will the unevenness of the road 
be transmitted to the passenger in the form of side sway 
and pitching about. Low construction has made bus 
riders out of thousands of timid people. 

Bearing in mind that we are trying to create a vehicle 
which will attract more passengers, let us consider 
another feature which has to do with this convenience, 
comfort and safety—a wider tread than has been the 
accepted rule in building motor vehicles. The con- 
venience of the lower frame is more readily achieved if 
the distance between the wheels, especially at the rear, 
is increased, so the body may be set down between the 
wheels instead of being perched above. 


Wide Tread Increases Safety Factor 


For the same reason that an automobile with a long 
wheelbase is more comfortable than its little brother 
that has the 100-in. dimensions between the front and 
rear tires, the coach with a wide tread is more comfort- 
able to ride in than one with the standard 56-in. tread. 
The safety factor is also increased by placing the wheels 
farther apart and giving the vehicle a broader base on 
which to rest. 

The survival of the 56-in. tread seems to be one of the 
interesting but useless heritages from the horse-drawn 
age, anyway, which will probably pass into oblivion in 
this country, along with the right-hand drive. It is easy 
to understand why the first motor cars were built the 
same width as the buggies and wagons of a generation 
ago, for those were dirt road days, and dirt roads in 
most parts of the country had ruts. Automobiles were 
built in those days to follow in the track of their prede- 
cessors. The width of the highways on which they run, 
and the density of the traffic, will be the controlling fac- 
tors of width of motor coaches, once the idea of the con- 
ventional 56-in. tread for high-speed vehicles passes into 
the discard, where, for safety’s sake, it rightfully be- 
longs. 

So much for the chassis—now for the body, which has 
received a great deal more attention at the hands of bus 
engineers and operators. 


Ultimate Consumer’s Needs 


Picture again the “ultimate consumer” and his needs 
and desires. There are, and in all probability will be in 
the future, two general types of bus, each suitable only 
for its definite work in the transportation scheme—city 
or inter-city travel. The increasing efficiency of the age 
points toward a large capacity vehicle with a body of 
the street car type, operated by one man. To facilitate 
handling in dense traffic the logical development seems 
to be, where climatic conditions make it feasible, a double 
decker with no roof over the upper deck. Inclosed upper 
decks will come where there is no interference from 
overhead trolleys. 

There are a number of good and very practical single 
deck city type bodies available today, which, adapted to 
real bus chassis, seem to be good enough in design to 
persist with the refinements and modifications that will 
develop with more extended experience. 

For inter-city travel the inclosed body, with full width 
across seats, seems to be in the ascendancy, for the same 
reasons that the coupe and sedan are with us in such 
rapidly increasing numbers—convenience and comfort. 
Coaches are now made and used that are comfortable 
under any climatic conditions—entirely closed, heated, 
and ventilated in cold weather, and sides all open to the 
breezes in hot weather. The day of fine finish and easy 
cleaning is with us, and a new era of super luxury is 
just around the corner. There will be different degrees 


MOTOR COACH DESIGN 
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of luxury offered at varying fares on all the main bus 
lines, just as there are now several classes of Pullman 
accommodations, extra fare trains, etc., or just as there 
are several grades of hotels. It is all a matter of sup- 
plying the degree of luxury for which the patrons are 
willing to pay. 

More attention will be paid in the future to lessening 


the strain on the driver of the coach with its load of hu- | 


man lives. It is a man’s job to drive a 30-passenger bus 
under city traffic conditions, with ten to twenty stops 
per mile. The driver’s energy must be conserved, that 
he may be clear-headed and vigorous to respond to emer- 
gencies. Power brakes on buses are just as inevitable 
as the air-brake system on trains or street cars. The 
heavier buses will no doubt be equipped with brakes on 
all four wheels, controlled by either air or fluid, so as 
to equalize the pressure on all four wheels, make the 
brake action smoother, and minimize skidding. Very 
creditable starts have already been made toward the de- 
velopment of such highly efficient brakes, which place 
almost no strain on the driver: It is also reasonable to 
expect that power steering apparatus will also be avail- 
able for the handling of the heavier units. 


Ideal Construction Yet to Come 


The ultimate size of the motor bus is a thing at which 
we can only guess at this time. Some day in the not dis- 
tant future we can expect to establish the size at which 
it will not be economical from an operating standpoint 
to continue enlarging, but operators seem to want to in- 
crease the capacity of their rigs to the capacity of the 
highway. The findings of the traffic expert and the man 
with the alert ear for public opinion may step in and 
relieve the engineer of this task, however. 

The possible motive power of the future is always an 
interesting speculation from the engineering standpoint. 
Very satisfactory gasoline driven motors are available— 
they can, and no doubt will be improved in the course of 
time in response to the demands of operators who are 
coming to realize that it costs $40 or $50 a day to lay a 
bus up in the shop. More durable parts and units de- 
signed to permit quicker replacement, are making their 
appearance, and the future will see much thought and 
study on the same line. 

Still, we have no assurance that gasoline will be our 
fuel forever. Steam, or the application of the Diesel 
principle to automotive propulsion have _ possibilities 
worthy of careful study. 

While the ultimate ideal in motor bus construction has 
probably not yet arrived, rapid strides have been made 
during the past two years, and standardization, at least 
in general type, is already in sight. 





LTHOUGH four American motorcycles are repre: 
sented in the Austrian markets, says Trade Commis- 
sioner William Ford Upson, Vienna, in a report to the 
Commerce Department, they were not exhibited at the 
first motorcycle exhibit in Vienna which was held from 
March 31 to April 8, and which attracted extraordinary 
public interest. 

Both heavy and light machines were shown; the forme! 
type was displayed by seven German, two Italian, one 
Swiss, and one Belgian firm, while three Austrian and 
fourteen German firms exhibited light motorcycles of 
various models. 

American machines were not shown owing to the fat' 
that the representatives had none in stock, and their al- 
sence at the exhibition was keenly regretted by automotiv 
interests as their high quality and general superiority 
are well known. 
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Light Alloys Play Prominent Part 
in Recent Piston Design Development 














N the thirty-one pages immediately following, Automotive Industries presents for the infor- 
mation of engineers and designers a series of mechanical drawings showing some of the 
recent developments in pistons, front axles, clutches, tire carriers, spring suspensions, steer- 
ing wheels and combustion chambers. They are assembled to give them greater reference value. 














change has been apparent in piston design for 

the past year. The various types of cast iron 
and light alloy pistons which are illustrated on the fol- 
lowing pages show no great departure from recent cus- 
tomary practice. Substitution in several cases of light 
alloy in place of cast iron for piston material consti- 
tutes the most outstanding change at this time. 

The development work which has centered on the 
light alloy piston has affected the design of the cast iron 
type in several ways. This effect is demonstrated by 
the improvements now apparent in the latter type, chief 
among which are lighter weight and better disposition 
of metal as a thermal agent. 

Mechanical strength and limitations of foundry prac- 
tice are no longer determining factors in design of piston 
head or ring portion of the skirt. Attention has been 
directed to the need of a certain volume or depth of 
metal to provide adequate thermal capacity or ability 
to carry heat away from the center of the piston head. 

Experience has shown that the volume of cast iron 
required as a thermal agent is greater than the amount 
necessary for strength alone. In many cases a bad 
knock has been eliminated by increasing the thickness 
of the head. 


(J change development rather than revolutionary 


{; ENERAL practice now allows a rather liberal thickness 
4 inside of the rings, as the need for thermal capacity 
at this point has been rather thoroughly demonstrated. In 
fact, many engineers now hold the opinion that the 
greater share of the heat which is radiated from the 
piston head is dissipated at the rings. Referring for the 
moment to aluminum piston practice, the value of this 
opinion is demonstrated by the commercial success of 
pistons which are made so that the head portion is 
almost or entirely separated from the skirt at a point 
just below the lower ring. 

As a result of this same opinion the fit of piston rings 
in their grooves has taken on a greater importance. It 
is essential that the sides of rings and grooves be square 
and form a joint with a maximum area of contact. A 
gradual trend toward narrow piston rings is apparent. 

Aluminum or light alloy piston desigus, shown on the 
following pages, indicate that the tendency to use very 
thin sections with these metals has disappeared. It was 
this very tendency which first opened up the question 
of thermal capacity and its greater importance as related 
to mechanical strength. 


The use of thick head sections and the gradual reduc- 
tion of section toward the bottom are now almost uni- 
versal with producers of light alloy pistons. 

The question of skirt expansion with resultant scoring 
and seizing or, rather, the choice between this trouble 
and piston slap incidental to excessive clearances, is 
apparently eliminated. Insulation against the direct 
flow of high temperature from the head has greatly re- 
duced the former troublesome expansion of the skirt. 


 Pessemnguennt me between the piston and cylinder bore is 

very small and is no greater than that specified when 
cast iron forms the piston material. In every case in 
which this small clearance is used the skirt is insulated 
against direct convection from the head by a wide slot 
just below and parallel to the lower ring. In the ma- 
jority of cases this slot is placed only in the lateral bear- 
ing surfaces; some designs, however, extend the slot 
entirely around the skirt. The ends of the shorter slot 
usually extend into the liberal relief areas surrounding 
the piston pin bosses, isolating the skirt from practically 
all tendency to distort or expand as a result of the great 
heat at the head. 

Much attention has been given to relief at the pin 
ends, the general tendency being to carry the pin bosses 
in parallel ribs which join the skirt only at the lateral 
thrust surfaces. 

A majority of users of light alloys cut a single nar- 
row slot at a few degrees from vertical in slack side of 
the skirt, the slack side being the surface opposite the 
one which carries the thrust during the power stroke. 
One make, however, has diagonal slots cut in both lateral 
faces of the skirt and another has six vertical slots 
which are cut in the centers of the lateral faces and be- 
tween the ends of the supporting ribs and the pin ends. 
Another maker casts in steel rings which control expan- 
sion of the skirt and places a narrow wavelike slot 
lengthwise of the slack side. A two-piece piston has 
the head separate from the skirt, which is of the slipper 
type, reinforced by steel struts. 


(C}* pumping has lost much of its plague-like aspect and 
seems to have entered the class of engineering de- 
tails which can be controlled by better design founded 
upon experience. 
The location of the free bearing of the piston pin 
seems to be an open question, depending upon the choice 
of the individual designer. 















































PISTONS—EXAMPLES OF RECENT DESIGN 
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CHALMERS 
(Fig. 2) 


Four cooling ribs support the head which is 
5/32 in. thick at center, increasing to 7/32 
in. at the circumference. Wide slots are 
placed in the lateral surfaces below three 
4 in. rings, also below the clearance at pin 
ends. Lateral bearing surface is about equal- 
ly distributed above and below the pin center. 
Piston is made of light alloy. 










































































OAKLAND 
(Fig. 1) 


Note relative sections, rather thick at the 
head, diminishing toward bottom of skirt. 
Lateral bearing surfaces are insulated from 
heat of the head by |% in. wide saw slots. 
Light alloy piston is assembled with clear- 
ance of .0025 in. The top ring is of the 
step cut, concentric type and the two 
lower rings are of the two piece, diagonal 
cut type. The saw slot lengthwise of the 
skirt compensates for the relatively greater 
expansion of the aluminum alloy piston 
and permits close fitting. Design of pin 
bearing supports is analogous to a cross- 
head construction. 
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FIG. 2 





REO SIX 
(Fig. 3) 


A barrel type of light alloy piston of moderate 
section having two 3/16 in. wide rings placed 
at the top and a scraper ring in a drilled 
groove, 7% in. below the second ring. A clear- 
ance ring '4 in. wide which is just below the 
scraper ring intersects the pin bearing bores 
and thus provides lubrication for the upper 
rod bearing. The barrel is ground to .005- 
.006 in. clearance to the lower edge of the 


second ring groove. 
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PISTONS— EXAMPLES 


OF RECENT DESIGN 





HUPMOBILE (Fig. 4) 


Four |\% in. wide rings are used in this light 
alloy design which incorporates a thick head 
section and a thin split skirt which is cut 
away below the rings and pin ends. Pin 
bosses are carried in heavy parallel ribs which 
are dependent from the head portion. The 
projected width of the lateral bearing sur- 
faces is 114 in. ‘Opposed scraper grooves 
are cut in the skirt above and below the pin 
which is set just above the center of the bear- 
ing area. A clearance of .002-.004 in. is 
specified in this case. 
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CHEVROLET COPPER-COOLED (Fig. 6) 


A very simple light alloy design used in the air- 
cooled model and an example of the trend 
toward gradual decrease of section from head to 
base. The skirt is slit through 100 deg. on the 
pressure sides below the lower ring to prevent 
radiation from the head. Bearing is made in the 
cylinders through 70 deg. on both lateral sur- 
faces, the remainder of the circumference ad- 
jacent to the pin ends being .020-.025 in. under 
size. Pin bearings are oiled by drilled holes 
from the relief groove. 
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HAYNES (Fig. 5) 


Diagonal saw slots are cut in both lateral 
faces of light alloy design. Pin bearing 
bosses are not separated from wall of skirt. 
The head is supported by a single deep 
rib ending in the pin bosses and acting as 
a convection medium. 
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a yy MAXWELL (Fig. 7) 
' il | 1! , . . . . 
i 1 | til The skirt of this light alloy pis- 
° tI a | ton is insulated from the heat of 
YG IV njo the head. Pin bearings are car- 







































































NELSON (Fig. 8) 


Light alloy design, in which. head is insulated 
from the skirt by upper pressed-in steel 
strut. A lower cast-in steel strut also sup- 
ports skirt. The struts are used to maintain 
a true cylindrical surface at the skirt. The 
downward extension at center of head pro- 
vides additional radiating surface. A pair of 
bolts lock the piston structure together and 
retain piston pin. Note oil relief groove be- 
low lower ring. 
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ried in parallel ribs. Character- 
istic slots below rings, pin ends 
and slit skirt are included in a 
design of generous _ sections. 
Three !%-in. wide rings are used. 








UPPER STRUT SECTION “A-A” 


DUESENBERG (Fig. 9) 


Light alloy slipper type, the head is sup- 
ported by parallel ribs. The supporting ribs 
are of circular cross section above pin bear- 
ings and below are of U-shaped section. A 
bearing of 214 to 2%-in. width is provided 
at each thrust surface and skirt is cut away 
at pin ends. Four !%-in. wide rings are 
located in the head portion and the full 
diameter skirt projects downward from edge 
of lowest ring. Piston pin bearings are oiled 
by holes drilled into the bottom of the lower 
ring groove. 
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MIDWEST 
(Fig. 10) 





Steel rings are cast in 
upper and lower ends 
of the skirt to limit 
rate of expansion. The 
lateral faces are insu- 
lated from the head by 
slots sawed in the bot- 
tom of the lower ring 
groove which also 
serve as the oil relief 
outlet. The skirt has 
a wwaveline groove 
formed in the slack 
side. The head is re- 
inforced and cooled by 
three heavy fore and 
aft ribs. Light alloy 
material is used. 


















































(Fig. 11) 





A cast iron piston with large 
diameter and rather liberal 
sections. Three wiper grooves 
are placed near the bottom 
of the skirt and a tapered 
relief is turned just below 
the lower ring with eight 
drilled holes leading through 
the skirt in the fore and aft 
surfaces of the piston. An 
inner reinforcing belt and 
an outer oiling groove are 
located on the _ horizontal 
center line of the pin. The 
clearance is .0025 in. and 
the pin is placed slightly oft 
center to prevent slap. 
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EXAMPLES OF RECENT DESIGN 





PACKARD SINGLE SIX 
(Fig. 12) 


Four \%-in. wide rings are placed above 
the pin. Oil grooves are turned in the 
skirt at pin center line and near the bot- 
i tom. No relief holes are provided and 
the skirt is not relieved at pin ends. Piston 
pin is offset 3/32 in. from the center of 
the piston to eliminate any tendency to 
“slap.”” Cast iron is used. 
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LAFAYETTE 

(Fig. 13) i 
A scraper ring is placed 15/16 in. from cc 
the bottom of the skirt. Six '%-in. holes 

are drilled diagonally through the skirt from 

a reduced diameter adjoining lower side 

of bottom groove. Two scraper grooves are 
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turned in skirt between the lower ring 
groove and pin. A second relief groove " — t 
is located just below the third ring from the - 64 3-00 - 
Tr ° . ‘ 4.00! 
top. The piston is cast iron. 
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r 3 A Excellent thermal properties of a 
2 ee 2 : : 
ee -  /rcrcnnieomenmeienn seats thick section aluminum head are 
. *7 _ o0025 ms combined with bearing character- 





| istics of a light section cast iron 
skirt. Heat from head is transmitted 
down the aluminum frame to the 
joint flange, and then dissipated 
along the full cylindrical skirt in 
both directions. The skirt is finished 
all over to 1/16 in. wall thickness, 
the inner surface being turned and 
the outer ground to a clearance of 
.0025 in. A clearance belt of 3%- 
in. width is ground around the skirt 
outside of the joint flange. 


FIG. 14 




















ies Automotive Industries 1387 
June 28, 1923 





| 
| PISTONS—EXAMPLES OF RECENT DESIGN 























R & V KNIGHT SIX (Fig. 15) 





The cupped head forms nearly an _ ideal 
form of combustion space in the Knight 
sleeve valve type of engine. Conical :elief 
around the pin permits formation of an oil 
drain gutter just below the pin. Six 5/32 
in. holes are drilled from bottom of gutter 
to inside of skirt. Six relief holes of the 
same size are also drilled through the coni- 
| cal portion near its top. The piston is cast 
iron. 









































STEPHENS 
(Fig. 16) 


Trend toward 
relief holes in 
the lower ring 
groove is 
shown in this 
cast iron de- 
sign. Eight 4 
in. holes are 
drilled through 
bottom of FIG. 15 
lower groove 

and eight sim- 

ilar holes in 

the 3/16 in. oil 


relief groove. 



























































































| CONTINENTAL (Fig. 17) 
Thermal capacity, strength and _ light 
| weight are obtained by increasing thick- 
ness of the head from 5/32 in. at center 
to 3/16 in. at circumference. Four light 
ribs improve the structure of head, two ex- 
tending to the pin bosses and the other 
two ending just below the ring grooves. 
Circumferential rib joins the pin bosses. 
No relief is provided at pin ends. Six 3/32 
in. oil relief holes are drilled in hottom 
of lower ring groove. The piston is cast 
iron. 
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APPERSON EIGHT (Fig. 19) 


A very light head, 5/64 in. thick, is braced 
by eight radial ribs, 1/16 in. thick, which extend 
down to the centering ring, which is 14 in. from 
bottom of skirt. Skirt is reinforced by an in- 
side circumferential belt, connecting the piston 
bosses. The skirt projects below centering ring 
for 3/16 in. Reinforcing ribs tend to transmit 
heat at the head throughout skirt. Piston is cast 
iron. 
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OF RECENT DESIGN 


RICKENBACKER (Fig. 18) 


An oil scraper ring with drilled relief groove 
is located below the pin. Six light radial fins 
reinforce the !%-in. thick head. The light 
section pin bosses are each graced by two ribs 
which form oil pockets for lubrication of the full 
floating pin. Piston is cast iron. 





















































JEWETT (Fig. 20) 


An unusual arrangement of rings. 
Note excellent distribution of lateral 
bearing surface.above and below the 
pin center. This cast iron piston is 
ground to the full clearance size of 
the shoulder between the two upper 
rings, which is 9/16 in. from the 
upper edge of the skirt. The ring 
below the piston evidently serves 
altogether as a scraper ring and oil 
relief holes are drilled in the bottom 
of its groove. A bevel clearance just 
below this ring is relieved by seven 
\%-in. diameter holes. 
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| 
| HAYNES (Fig. 21) 


Four rings, the lower installed in drilled 
groove, are carried at the head of a cast 
iron piston of moderate section. The 
| skirt is of the barrel type with relief 

at the pin ends. 













































































FIG. 21 
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CHEVROLET “SUPERIOR” (Fig. 22) 





iron design. The head of \% in. thickness is 
supported by an arched fin ending in the pin 
bosses. Oil is directed to the pin bearings by 
FIG. 22 two |!% in. dia. drilled holes from a relief 
groove adjoining the lower ring. Eight addi- 
tional '4 in. holes are also drilled from the 


relief groove to convey excess oil to the inside 
of the skirt. 


Thin sections throughout characterize this cast 





























WEIDELY (Fig. 23) 














An inverted gutter is turned in the skirt in 
line with center of pin and acts as a scrap- 
er to provide oil for the upper connecting 
rod bearing. A narrow bevel land _ is 
turned at lower edge of the bottom ring 
groove and ten |% in. relief holes are drilled 
through skirt at that point. The thin head 
is domed and therefore requires but the 
single rib for reinforcement. Piston is cast 
iron. 
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CADILLAC (Fig. 24) ame 


4 

ay , 
Light weight and simplicity are oni let” % 
outstanding characteristics of this ae 
cast iron piston. Two undercut — 
grooves are placed below pin. 
Four \% in. relief holes are drilled 
from beveled corner of lower ring 
| groove. The lower edge of the 
skirt is bevelled off. The bottoms 
of the ring grooves are undercut 
.010 in. at the sides and grooves | apes ~ 




































































are rolled to finished size. 
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- HERCULES (Fig. 25) 
} Ini A cast iron barrel design. Lower 
edge of bottom ring overruns 
| 1/16 in. at lower end of cylinder 
a4 =\0 bore. Pressed in bronze bush- 
. oH ings are supplied with oil by holes | 
me drilled through pin bosses. Top | 
! _ ring is set well down and barre} 
Nh -’| 4 is ground to approximately .002 
oie BE REE | 2i2 in. clearance to lower side of its | 
ove [7 1 YT groove. A groove cut around | 
nyo belt supplies oil to pin bearings. 
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HINKLEY (Fig. 26) a “a we 
' 4.246 
Eight radial cooling fins, four of 
which end in the pin bosses, sup- 
porting a head of moderate thick- 
ness, carry off heat in a 41% in. 
bore and 5!% in. stroke, engine 








designed for truck, bus and trac- 
. tor service. Six l% in. dia. holes 
carry oil from a relief groove ot 
reduced diameter which adjoins 
lower ring groove. The radial 
fins end above pin center and the 
skirt is 1/16 in. thick. Piston 


is cast iron. 














is FIG. 26 ie 
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NOVEL FRONT AXLES of FOREIGN DESIGN 








LANCIA (Fig. 2) 


A unique Italian design in which the axle 
center forms a part of the frame while 

| weight of chassis is supported on a heli- 
cal spring which is concentric with the 

| knuckle pivot. Axle and knuckle sup- 
port are positioned by struts two of 
which are attached to the radiator shell 
which is a part of the combined frame 
and body structure. Front wheel brakes 
are fitted. 


FIG. 3 
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PRIAMUS (Fig. 1) 


A German front axle with live wheel 
spindle mounted in straight roller bear- 
ings. Use of disk wheel makes it possible 
to locate knuckle spindle substantially in 
central plane of wheel. Note novel ar- 
rangement of thrust bearings in knuckle 
housing which provides excellent en- 
closure and a reservoir for oil. Wheel 
hub is virtually a flush type. 
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LAVOIE (Fig. 3) 


Another novel design produced 
by a Canadian engineer and 
incorporating a live wheel spin- 
dle mounted on widely spaced 
taper roller bearings with front 
wheel brakes. Axle center 
is a substantially straight forg- 
ing with stationary vertical 
knuckle pivots inserted. Com- 
bined knuckle and wheel spindle 
housing is cast and arranged 
to fully enclose all bearings and 
form oil reservoirs. Section of 
axle center is varied to increase 
torsional strength near ends and 
minimize deflection under brake 
reaction. Knuckle pin has ball 
thrust and is offset to give cast- 
ering. 
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Recent Clutch Designs 


clutch design during the past two years. These in- 
clude: 

1. Use of self-aligning parts which tend to compensate 
automatically for inaccurate machine work and wear. 

2. Means for securing more uniform pressure over 
friction surfaces. 

3. Designs intended to secure positive or semi-posi- 
tive disengagement. 

4. Better facilities for lubrication where this is re- 
quired or elimination of certain wearing surfaces which 
require lubrication. 

5. Easier means for adjustment, some of which are 
made more or less foolproof. 

6. Means for decreasing the pressure required to dis- 
engage the clutch. 

7. Use of a construction which tends to prevent warp- 
ing due to overheating. 

8. Use of radial type throwout bearings, usually ar- 
ranged to run only when the clutch is disengaged. 

9. Wider use of anti-rattle features. 

10. More general adoption of pressed metal parts. 

All of these features will be apparent by a careful 
study of the accompanying drawings showing some good 
examples of clutch designs which have been placed on 
the market either by parts makers or by concerns which 
manufacture complete cars or trucks. 


A NUMBER of improvements have been made in 


EARLY all of the changes listed above are calculated 
either to give improved operation, longer life or less 
need for attention on the part of the user. There is still 
room for material improvement in many clutches now be- 
ing manufactured, but there are indications of a better 
appreciation of the fundamental requirements of good 
clutch design than have heretofore been apparent. 
Improvements have, in some cases, added to the cost of 
the finished products. Many of them have been incor- 
porated, however, without increasing cost and some with 
a decided decrease over earlier forms of construction. 
Considering now in more or less detail the develop- 
ments enumerated in the first paragraph, we find the 
use of self-aligning designs, especially in the case of 
clutches built for the parts trade, increasing rapidly. 
The advantage of this construction lies partly in greater 
freedom from trouble in service and partly in the fact 
that less care is required in machining various parts to 
close limits and in assembling them in the flywheel of 
the engine. Very often one of the friction surfaces em- 
ployed is that of the flywheel web itself and, since this 
part is seldom manufactured by the clutch maker, the 
chance for misalignment and consequent uneven bearing 
on the friction surfaces is considerably increased. Even 
some makers who build both the engine and clutch find 
seif-aligning features desirable, owing to unequal wear 
which may occur in service or incorrect adjustment by 
incompetent mechanics. 


In general, self-alignment is secured by the use of two 
surfaces which form a part of a sphere or the equivalent 
of a ball and socket joint. These parts are usually so 
arranged that they give an equalized pressure on the 
multiplying levers or other means for transmitting the 
pressure from the springs to the pressure plate. Such a 
construction is especially desirable when a single con- 
centric spring is employed in combination with levers 
which multiply the pressure on the disks. 


HE desirability of a uniform pressure over the fric- 

tion surfaces is more or less obvious, but has in the 
past been frequently overlooked. Unequal pressure is 
apt to cause unequal wear and a tendency to chatter, to- 
gether with a less gradual engagement than is generally 
desired. Uniformity of pressure is secured by employing 
a number of springs equally spaced around the friction 
surface, or by the use of heavy pressure plates which 
do not appreciably distort when an unequal pressure is 
applied. When more than one spring is used it is de- 
sirable, of course, to have the springs calibrated so 
that they all give substantially the same pressure. As 
many as twenty springs are used in some designs, while 
in others, where a single spring is employed, a large 
number of multiplying levers apply the pressure at a num- 
ber of points on the pressure plate. 

In many early single plate clutch designs, no means 
were provided for positive disengagement, with the re- 
sult that the clutch continued to drag after the spring 
pressure was removed in disengagement. This fault is 
now overcome or minimized by the use of means for posi- 
tively withdrawing the pressure plate or of secondary 
springs arranged to move the pressure piate outward 
away from the friction disks when the main spring thrust 
is removed by the act of disengaging. This does not 
necessarily insure immediate disengagement for the rea- 
son that the friction surfaces may remain in contact, 
especially where floating friction disks are employed, 
but it reduces the tendency to drag. 


HERE are two or three bearing surfaces in most 

clutches which require a limited amount of lubrication, 
but more or less difficulty is frequently encountered in 
lubricating these surfaces. It is, therefore, pleasing to 
note that better means for such lubrication as is neces- 
sary are being employed. The amount of lubricant re- 
quired on the throwout bearing and the sliding sleeve is 
small but, if either becomes dry, a tendency to stick or 
become noisy may cause considerable annoyance to the 
user. 

A reservoir containing a considerable volume of oil is 
successfully used in some designs both for lubrication 
of throwout bearing and the sliding sleeve. In other 
cases there is no contact between the throwout sleeve 
and the clutch shaft, so that no lubrication is required 
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Many Improvements to Provide Longer Life and Better 
Operation Are Noticeable in Types Developed Last Year 


at this point. This does not, however, render unneces- 
sary a convenient means for lubricating the throwout 
bearing. 


NE of the most difficult bearings in the clutch assem- 
bly to lubricate is the pilot bearing. This is usually a 
ball type which requires but little oil, yet that little is quite 
necessary for long life. Unfortunately, however, the bear- 
ing is difficult to reach and is therefore neglected. In some 
cases the crankshaft is drilled and provided with a felt 
plug which permits a slight seepage of oil to the pilot 
bearing, but it is difficult to control the amount of oil fed 
and avoid over or under oiling. In some designs the or- 
dinary pilot bearing has been eliminated, especially where 
a unit powerplant is not employed, and the clutch shaft is 
guided in a long sleeve held in position by the cover plate 
which serves to enclose the clutch. Such a bearing is rela- 
tively accessible and can be used with success only when 
adequate provision for its lubrication is provided. 

Where the expense of an annular throwout bearing is 
warranted, this type can often be employed to advantage 
and is generally considered a necessity if a construction 
is such that the bearing runs continuously when the en- 
gine is running. A construction in which the bearing 
turns only when the clutch is disengaged is apt to have 
a longer life and is less likely to become noisy. 

Ease of adjustment is a particularly desirable feature 
in any mechanism which is certain to require such ad- 
justment periodically. Most present day clutch designs 
incorporate some convenient means for adjustment, 
especially when levers are used to multiply the spring 
pressure. In some cases such adjustments are rendered 
practically foolproof, a feature which is especially de- 
sirable when the design is not such as to automatically 
compensate for any unequal adjustment which may be 
made by an incompetent mechanic. 

There appears to be a general tendency toward the 
use of clutch designs in which the pedal pressure re- 
quired for disengagement is much less than was formerly 
employed. This has been accomplished, as a rule, by the 
use of multiplying levers usually incorporated within the 
clutch itself rather than in some external mechanism 
between the pedal and the throwout yoke. 


kK AULT sometimes encountered in clutches of the disk 
i type is the tendency of the disk or disks employed 
to distort due to overheating. This tendency is overcome 
in many recent designs by the use of radially slotted 
plates so arranged that expansion can occur without 
warping. The desirability of this form of construction 
is evident, even though it may in some cases slightly 
increase first cost. 

Among the disadvantages sometimes cited against plate 
and disk clutches is a tendency to rattle upon disengage- 
ment. Means used to avoid this fault include increased 
area of bearing surfaces between driving and driven 
elements, with consequent decrease in wear and back- 


lash. Springs, so arranged as to prevent rattle by keep- 
ing parts which tend to rattle under pressure at all 
times, are also used to advantage in some designs. 

The increased use of pressed metal parts is at once 
evident from a study of the accompanying clutch designs. 
This tendency is commendable in cases where cost is re- 
duced without detriment to wearing qualities or sacri- 
fice of good operation. In some cases, however, the use 
of rather heavy cast pressure plates has proved a decided 
advantage on account of the greater uniformity in pres- 
sure and a less tendency to chatter and warp. It is prob- 
able that a heavy pressure plate also helps to dissipate 
heat or to temporarily absorb heat which might otherwise 
cause warping if light pressed metal parts were employed. 

On the other hand, where a certain degree of flexibility 
is desirable, pressed metal has obvious advantages and 
is frequently used, especially for light driven members, 
some of which are made only 1/16 in. thick. 


HERE are some advantages in the use of a fully en- 

closed clutch, but with this type of construction any 
circulation of cool air from outside the flywheel tending 
to carry off heat caused by slipping the clutch is precluded. 
In some cases an open construction tending to facilitate 
air cooling is employed to advantage. 

The use of clutch brakes appears to be decreasing due, 
perhaps, to the general use of lighter driven members 
and to a better appreciation of the fact that while such 
a brake is sometimes an advantage in changing from a 
lower to a higher gear, it is a corresponding disadvan- 
tage in changing from a higher to a lower gear. 

More care than was at one time given to the matter of 
balance is now exercised in clutch manufacture, but there 
is still room for improvement in this respect in some cases. 
An “inherently” balanced design is desirable, but perfect 
balance is obtained with certainty only by carefully test- 
ing each clutch. The design should, of course, not be such 
that necessary adjustment may throw it out of balance. 

Among the factors which have not been given suffi- 
cient consideration in some designs may be mentioned 
the use of a construction which is difficult to dismantle 
and reassemble in the service station when new linings 
are required and the use, in some cases, of driven mem- 
bers which appear to be unnecessarily heavy. Other 
things being equal, it is desirable, when floating friction 
disks are not employed, to rivet these disks to the driving 
rather than to the driven members, otherwise the moment 
of inertia of the driven member is very materially in- 
creased with the result that this member continues to 
spin after disengagement and gear changing is corre- 
spondingly more difficult. 


A FEATURE of some designs which is appreciated by 
“ “those who assemble cars from component parts is the 
use of a self-contained construction, or one in which the 
entire clutch forms a unit which is installed without the 
need for assembling it piece by piece in the flywheel. 
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DURANT (Fig. 1) 


A design employing | 
chiefly pressed _ steel 
parts and arranged for 
use with separate gear- 
set. No pilot bearing is 
used in flywheel. Note 
large reservoir for oil 
for sleeve and throwout 
bearings. Positive | 
|] withdrawal of pressure 
plate is accomplished 
through multiplying 
throwout levers. Driven 
plate is slotted radially. 




















CHEVROLET COPPER-COOLED (Fig. 2) 


Two driving plates are carried on three pins in 
flywheel and are faced with asbestos cord fabric. 
Driven members include front and rear pressure 
plates, intermediate plate, six springs and spring 
carrier. Splined malleable iron hub carries three 
driving and three alignment pins. Throwout is 
a bronze casting with cored oil pocket. Six 
springs fit into metal cups. No means for ad- 
justment is provided. 


























GRAY (Fig. 3) 





A single-plate type designed to run in oil. Fac- 
ings are of compressed cotton, are riveted to 
driven member, and designed to operate under a 
unit pressure of 28 lb. per sq. in. Six springs act 
directly on heavy pressure plate which. is posi- 
tively withdrawn on disengagement. A bronze 
throwout bearing is used and no adjustment is 
provided, 























STAR (Fig. 4) 


A design which _ re- 
sembles the Durant 
clutch in most essential 
features but uses fewer 
parts. Three throwout 
levers are employed to 
positively withdraw 
heavy pressure plate. A 
large oil reservoir is 
fitted around throwout 
sleeve which _ serves 
also as the pilot bearing. 
Most of the parts are 
formed from _ pressed 
steel. Six direct acting 
springs are arranged in 
pairs each side of ad- 
justable throwout bolts. 
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RECENT DEVELOPMENTS IN CLUTCH DESIGN 





LONG (Fig. 5) 


A new design incorporating two 
driven plates to both sides of 
which are attached facings. 
These plates are bolted to the 
hub. There are six direct act- 
ing springs each of which exerts 
a pressure of 100 lb. The six 
pressed steel disengaging levers 
with fulcrums at their outer ends 
are held in place by the springs 
thus preventing rattle. 
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| BAKER (Fig. 6) 


Pressure plate has spherical surface intended to compensate for misalign- 
ment and give uniform pressure over entire bearing surface of floating fric- 
tion disks. Single volute spring acts through levers with fulcrums on ad- 
| justing screws in cover plate. Extra disengaging springs are used to with- 
draw pressure plate on disengagement. Throwout sleeve has no bearing 
on clutch shaft, so only one ball bearing is required. Note extensive use of 
pressed steel parts and arrangement of throwout levers inside cover plate. 








FIG. 6 | 


RICKENBACKER (Fig. 7) 





An unusual design in which the 
springs act directly upon the 
pressure plate as well as through 
the multiplying throwout levers. 
Pressure plate is positively with- 
drawn on disengagement. Ad- 
justment is effected by removing 
six 1/16 in. shims. The three 
110 lb. springs are designed to 
exert a total pressure of 1650 lb. 
on the floating friction disks. 
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RECENT DEVELOPMENTS IN CLUTCH DESIGN 








| MERCHANT & EVANS 
(Fig. 8) 























Made with one or two 
flexible driven disks riv- 
eted to splined steel hub. 
Heavy pressure plate is 
positively withdrawn on 
disengagement through 
levers the outer ends of 
which bear on a stepped 
ring which forms fulcrum 
and serves also as means 
for adjustment. Release 
sleeve is entirely clear of 
shaft so that throwout 
bearing is only one re- 
quired. There are six 
direct acting springs giv- 
ing total of 1200 Mb. 


pressure. 











S, : :, ee ee 


Ah So’ DETROIT GEAR and 
a} [< a : MACHINE 
) ©) 7 (Fig. 9) 
WO Se 
® ¢ \\  \ A design incorporating 
( )) \0 \ a. self-aligning hub 
\ | which prevents binding. 





—_—_}_ 
A Al} 
4 





ES The twelve direct acting 
| ie ‘ ae springs give uniform 
bara Se Ae ——_ cage Wr Lz ie | | pressure on heavy pres- 
FA 7. ee \ 2 \\ \ OTE / ZF Io | sure plate which, is posi- 
AL | i WA y / tively withdrawn on dis- 
_| B) J J) J / engagement. Toggle 
Pld : Af / levers, held firmly to 
4/ fi m > vf F eg rattle, are —_ 
if hee jy \ ’ i ee ae LHPIO JS to ecrease require 
fi 4\ i AN Vian \@©” (O} (( . by x pedal pressure. Ad- 
‘|| @eee Pd justing nuts which con- 
ae ar trol position of toggle 
fulcrums mesh _ with 
stamped gear ring. 
BROWN-LIPE 


(Fig. 10) 


Driven member is a 
steel forging with four 
steel sector plates riv- 
eted to it. Space be- 
tween sectors is allowed 
for expansion due to 
heating. Hub splines 
are hardened. Pressure 
plate has heavy stiffen- 
-ing rib against which 
twenty throwout levers 
are arranged to. uni- 
formly distribute pres- 
sure of single volute 
spring. Release sleeve 
is free of shaft. 


| ‘ Pe 4 FIG. 10 en wall 
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RECENT DEVELOPMENTS IN CLUTCH DESIGN 





FIFTH AVE. 
COACH CO. 


(Fig. 11) 


In this design 
twenty direct 
acting springs 
are employed 
to give uni- 
form pressure 
on the friction 
disks which 
are riveted to 
the driven 
member. Mul- 
tiplying throw- 
out levers are 
balanced. Easy 
adjustment 
is a feature. 











FIG. 11 7 ni ane 








RUBAY (Fig. 12) 


Driven plate is of 1/16 in. saw steel which 
is dished |/64 in. to assist in positive dis- 
engagement and easy engagement. 
There are twelve direct acting springs 
which press against the L section pressure 
plate which is positively withdrawn by 
three disengaging levers located inside 
the cover plate. 

































































a 
“FIG. 13 
= pO IE” = HOOSIER 
) be (Fig. 13) 
ae i a. y A compact de- 
AMERICAN- an iene ‘ — — 





used to multi- 
ply pressure of 


LaFRANCE (Fig. 14) 





A multiple-disk truck single volute 
clutch embodying a self spring. No ad- 
aligning pressure ele- justment is 
ment between toggles f said to be re- 





and adjusting ring. Aux- quired during 
iliary springs are arranged to withdraw ‘ ~ life of friction 
pressure plate on disengagement. A single ‘i | matts which 
spring acts through toggle levers which LJ f are riveted to 


give light throwout pressure. | icici: light driven 


fi plate. No 


ee clutch brake is 
| — required. 
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FOX (Fig. 1) 





Three tubular arms are cast radially in a center mounting 
bracket. Fixed saddles are riveted in outer ends of two 
upper arms and a screw operated saddle telescopes in the 
lower. Screw extends upward through center bracket and 
ends in a two-armed hand lever. A lug riveted in lower 
arm prevents rotation of lower saddle. After spare rim is 
hung over upper saddles rotation of hand lever secures it. 























DORT (Fig. 2) 


A standard felloe band, reinforced by a pressed 
steel cross member, is supported at the rear end of 
frame by two riveted in brackets of pressed steel. 
The spare rim is hooked over the riveted strip at 
top of band and retained by a lug and nut at bottom. 








GARDNER (Fig. 3) ee | 





Two pressed steel brackets which also Ml A ; 4 ) / [Si 

carry the gasoline tank support a standard ry \ ff 1) Yeti | 

felloe rim from the rear end of the frame. | SH : yen 

The spare rim is held by the locating lug } | 

at the top and by a single standard clamp | 

at the bottom. As the pressed steel 

brackets are of liberal section and a re- \ | 

inforcing bar which carries the tail lamp \ / 

and license plate extends across the rim, es 7 eee 

the entire assembly combines rigidity and ee ms 

light weight. | 
FIG. 3 | 





r LAFAYETTE 
(Fig. 4) 


A heavy rolled steel 
frame which is rein- 
: forced by a tubular 
\ cross member is 
supported by two 
forged and one cast 
bracket. The depres- 
sion at the top ac- 
commodates the tire 
valve. The _ spare 
rim is clamped by the 
hand screw at the 
bottom and secured 
by a cylinder lock. 








> 








FIG. 4 
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A FEW INTERESTING TIRE CARRIERS 





jf | STAR (Fig. 5) 


Two locating surfaces and stops are forged on outer 
ends of two forged brackets, each bolted to rear end of 
frame at opposite sides. Standard clamps are drawn 
against spare rim by bolts threaded into each of the 
brackets. A channel section rolled steel cross member 
is riveted between brackets, tying assembly together. 





ar 









View AT A-A_ 
FIG. 5 0 | 
i 
a . d 
STANLEY (Fig. 6) | ts 4 
Carrier is fitted with double saddles. UL pe 1 
The second half saddle and wedge clamp sites) ai! ) 
are carried by a hinged extension from a ditch a 2 <I 
horizontal arm riveted to lower arm of iS |e “Pelee 
single carrier. Cylinder lock button is Si oh lal h 
fitted to only the outer carrier but locking fF ip [F—~. 
both spare rims. he \/ 
——_—_—— —— FIG. 6 
GRAY (Fig. 7) 


A pressed steel assembly, which is 
bolted to rear end of frame and braced 
by a strap extending to back of body. 
The cross member between the plain 
pad and clamping pad carries the 
license plate and tail lamp. The spare 
rim is first placed over the plain pad 
and then swung over the clamping 
pad. Clamp is then drawn up by 
a nut. A lug on the clamp extends 
FIG. 7 through the cross member, permitting 
, use of a padlock. 





SECTIONA-A 





DURANT (Fig. 8) 


Fixed and _ remova- 
ble cast clamp mem- 
bers are fitted over 
threaded and reduced 
bracket ends. Clamp 
members hold rim at 
three points. Inner or 
fixed clamp members 
on two upper brackets 
are connected by a re 
steel cross piece. 
Lower bracket is riv- 
eted to rear cross 
member. Upper brack- 
ets are carried in taper 
sockets at rear ends of ‘; 
side members. / i 














FIG. 8 
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-_ as 
! Bi — LOCOMOBILE (Fig. 9) 


The lower carrying pan and the two 

(\ AN ee upper retaining pads are clamped on 
/ forged steel brackets which extend from 

the rear end of the frame. Straps are 





Pe i) ey { drawn around the tires at three places 
“te 44 7 and a hinged locking bar which also car- 
ries the license plate swings between the 
two upper supports, being secured by a | 
padlock. Wire wheels, spare rims and, 
: 5 rs with slight modifications of the straps, disk 
i» A. Se _ef ; wheels can be accommodated in this car- 
4 ) ' ae rier. The general arrangement was 
A ‘ ) adopted to facilitate the handling of the 
% — heavy tires which are used on this car. 
FIG. 9 
Doe —/ 
FLINT (Fig. 10) f | 
a i 
Thin section pressed steel mem- i 
bers which are riveted together to 
form an_ inverted’ semi-circular 
spare rim saddle reinforced by a 
wide channel section containing 
the tail lamp and license plate 
mounting are supported by forged 
brackets from each side of the 
rear end of the frame. Retaining 
clamps are drawn up against the 
spare rim by nuts threaded on ex- 
tensions riveted midway between 
the ends of the saddle and locating 
bosses which are forged on each 
of the supporting brackets. 
FIG. 10 
ec ro a 
| i 
| } / fo 
| | ll HUPMOBILE (Fig. 11) 
f 
‘/ A rolled steel felloe band is 


riveted to the outer ends of 
two malleable iron brackets 
which are supported at the 
rear cross channel, and a cross 
tube, forming the saddle for 
the gasoline tank. Two hooks 
at the top and a clamping 
wedge lug at the bottom retain 
the spare rim. The lower lug 
may be secured by a padlock. 
The pressed channel cross 
member carries the license 
plate and tail lamp. 
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A FEW INTERESTING TIRE CARRIERS 





BARLEY (Fig. 12) 


Three radial U-section pressed steel arms are 
riveted at their inner ends, in a heavier pressed 
steel circular mounting flange which in turn may 
be attached to the rear or side of the chassis as 
desired. Malleable cast saddles are riveted in the 
outer ends of the upper arms and a wedge clamp is 
drawn against a cast half saddle which is riveted 
into the lower arm. The wedge clamp may be 
fitted with a cylinder lock plug which covers the 
clamping nut. This carrier is made by the Oakes 
Company. 




















FIG. 12 


/ 
; |p | 
Want o} ye To STEPHENS (Fig. 13) 
pes ! 4/ \"-.2 ' 
Py we — Malleable iron brackets and forged steel braces 
, Za (4% support a felloe band from the rear end of the 
ar rs frame. A _ pressed steel reinforcin b i 
IS a = , A Pp r g member is 
| E 4' | ite etl R riveted in at the horizontal diameter of the band. 
LY 4 | WN The spare rim is secured by a standard detachable 
= 2” | 9) lug and a nut. 
| { \ ) | | s 
\ ——- sv — ——— ————— — 
| 
} 
| : 
FIG. 13 


MARMON (Fig. 14) 


Two fixed lugs and a 
telescopic plug which are 
mounted on a pressed steel 
spider, fit into a groove in- 
side of the spare rim and 
form a three-point expand- 











ing chuck. The center 

flange of the spider is —— 

bolted to the rear cross a 

channel and a steel brace Fa 
supports the spider at the = by —- 
end of the lower radial ie 


| arm. The telescopic plug 
is operated by a short 
lever having provisions for 
a padlock at the closed 
position. 
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SPRING SHACKLE IMPROVEMENTS and 


















Fig. 1—Spring attach- 
ment used by BRISTOL 
TRAMWAYS CO. 
Shackle sets at an angle 
and serves chiefly to 
position the spring. 
Under load the spring 
bears on the under 
surface of case hard- 
ened curved slippers so 
arranged that spring 
becomes stiffer as load 
increases, 
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SUBSTITUTES 


Fig. 2—Rear spring on 
German N. A. G. bus 
chassis. No shackles 
are employed. Ends of 
spring are bent down- 
ward and rest on frame 
brackets so arranged 
that effective length of 
spring decreases from 
56 to 43 in. from fight 
to full load, thus mak- 
ing for easier riding. 


Fig. 3—-RUBAY, front end 
of rear spring slides be- 
tween well inclosed hard- 
ened rollers. 



























Fig. 5—Latest 
design of rub- 
ber shock in- 
sulators used 
in place of 
shackles on 
MACK bus 
chassis. No 
metallic con- 
tact between 
spring and 
bracket. 


; 





FIG. 3 




















Fig. 4—BEL- 
FLEX rubber- 
ized fabric 
shackles which 
eliminate metal 
to metal con- 
tact between 
spring and 
frame. 













Fig. 6 —A. Cc. 
SCHULZ shackle. 
Bolt is clamped in 
one side and adjust- 
able thrust bushing 
in other. 














ADJUSTABLE 
SPLIT BUSHING 


scniiaseitinn 
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CLAMPING BOLTS 








FIG. 6 
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Fig. 8—Spring and 
mounting designed by 
W. D. KELLY. Leaves 
are wide in center and 
taper to narrow sec- 
tion ateach end. Spring 
eyes and bolts are re- 
placed by enclosed 
journal segments with 
large bearing surfaces 
and provision for ad- 
equate lubrication. 


Fig. 7—Rear spring 
mounting on GALLO- 
WAY, a light British 
car. Main leaf of spring 
rests between two har- 
dened steel rollers one 
of which is threaded 
over the transverse 
bolt. A gaiter is used 
to complete enclosure 
and exclude dirt. 



























































Fig. 10—Shackle, de- 
signed by H. C. GIB- 
SON, in which a wedge 
is employed to take up 
wear caused by side 
thrust on the end faces 
of the shackle. In one 
application of this 
principle, the purpose 
of which is to prevent 
rattle, the wedge is 
held in place by springs 
arranged to push it 
downward as wear 
takes place. 
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Fig. 9—Details of roller 
brackets used in place of 
spring shackles on _ the 
German PRIAMUS chassis. 
The main leaf of the spring 
bears against a roller bear- 
ing which is grease lubri- 
cated, Fibre blocks are ar- 
ranged to take side thrust. 
































FIG. 


















































Fig. 11—Self- 
adjusting, 
non-rattle 
type of spring 
shackle used 
on the latest 
design of 


CHANDLER 


chassis. 





Fig. 12—McCANDLESS 
*“‘silent’’ spring shackle. 
All motion at enclosed 
lubricated bearings. 
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| RECENT STEERING GEAR DESIGNS 










‘patie ») 
Ab 


A ROSS (Fig. 1) ny 


og 
of A cam and lever type, | 
a modification of the A [ 
screw and nut type, in fa i 
which a variable pitch bod 


thread, which becomes 
steeper near the end of 
the cam travel, is em- 


FiG. 1 ployed. 





GRAY (Fig. 2) 


Adaptation of the worm 
and worm wheel type for 
use in a light car selling 
in the low price class. In 
this case plain bearings 
are employed for both 
radial and thrust loads. 
This gear is designed to 
give a 6% to | reduc- 
tion, and is employed 
with a transverse drag- pw a n 
link one end of which is P GET Ste, 
attached to the tie rod. 6 ( - = 














PACKARD (Fig. 3) 











A recent design em- 
ployed on the new 
eight-in-line chassis. 
In order to insure a 
full bearing on the 
thread surface the 
nut is provided with 
a babbitt lining 
which is cast around 
the screw. The latter 
is mounted in an- 
nular ball bearings 
which take both 
thrust and_ radial 
load, while plain 
bearings are used on 
the rocker shaft. 
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RECENT STEERING GEAR DESIGNS 
inasicimaciahs = 
| 


LAVOIE (Fig. 4) 


A Canadian design in which two 
bronze nuts are used on a divided 
screw. One nut takes thrust in one 
direction and the second that in the 
other direction. The nuts have ex- 
ternal splines which fit into slots 
broached in the housing. The cylin- 
drical end surfaces of the nuts fit seg- 
ment blocks which bear against a flat 
| crank surface. Wear is taken up by 
| simply turning the threaded plug 
| which closes upper end of housing. 
| This gear is especially easy to assemble 
| and dismantle. 
















STAR (Fig. 5) 


are employed in this case. 











| ——_—-——_ 


























Another example of worm and 


worm wheel for light car ap- 
plication. Ball thrust bearings 


PRIAMUS (Fig. 6) 


A German design in which the crank is mounted on 
the chassis frame while the worm and nut is in a sepa- 
rate housing which forms a part of the steering col- 
umn and is attached to the dash. The crank is at- 
tached to a crosshead by a connecting rod which 
is adjustable for length. The steering column is 
mounted on a pivot which permits it to be adjusted 
to any desired angle. The crosshead is attached to 
the nut and arranged to move axially with it. A 
piston ring carried by the crosshead excludes dirt and 
retains lubricant. The connecting rod is fitted with 
a straight roller bearing at its lower end and is at- 
tached to the crosshead by a ball enclosed in a 
socket. 
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ombustion Chamber Design 


URING the past few years, considerable study has 

been given to the subject of combustion chamber 

design, especially with a view to avoiding troubles 
from detonation and increasing maximum output from a 
cylinder of given capacity. 

Special attention has been paid to means for avoiding 
so-called hot spots or points in the combustion chamber 
which reach a temperature so high as to render detona- 
tion and consequent pre-ignition difficulties greater. To 
this end, care has been used to jacket all portions of the 
combustion chamber walls which have a tendency to easily 
overheat, or which can, by being kept relatively cool, pre- 
vent overheating of other parts, such as exhaust valves, 
spark plug electrodes and piston heads. 

Piston heads have been increased in thickness or the 
head provided with liberal webs which facilitate the flow 
of heat from the center of the head to the rings and cylin- 
der walls. 

Another tendency, which is seen in many quite recent 
designs, is the use of a construction intended to bring 
about a high degree of turbulence in the charge at the 
time of ignition. 


CCORDING to Ricardo, the value of turbulence lies 

chiefly in two things which result from its use: first, 
speeding up of the combustion process by mechanical dis- 
tribution of the flame following ignition; and, second, the 
scouring effect which results in washing away from the 
cylinder walls a film of combustible mixture which may not 
otherwise be burned on account of the fact that its tem- 
perature is never raised sufficiently high to bring about 
combustion. 

Another possible advantage which may be obtained as 
a result of a high degree of turbulence, especially where 
relatively non-volatile fuel is employed, is the atomizing 
and vaporizing effect which turbulence may have when 
fuel in a liquid state enters the cylinder and is deposited 
on relatively cool surfaces. 

Whatever may be the practical result of turbulence, a 
number of designers have sought to make use of this 
phenomenon in the case of L-type or side valve engines in 
which most of the clearance space is in a dome above the 
valves, while the piston is ranged to come quite close to 
the cylinder head over a considerable part of its area. 
What seems to have been one of the first engines to employ 
this construction is a British design shown in Fig. 4 
which in 1922 Ricardo stated had proved the best of 
all side valve engines which he had tested, so far as rela- 
tive freedom from detonation is concerned. This he at- 
tributed to the turbulence and to the fact that the dis- 
tance from the spark plug to the farthest point in the com- 
bustion chamber is the smallest possible. 

Types of combustion chamber similar to that in Fig. 4 
are found in the Herschell-Spillman, Waukesha, Lycoming 
and Continental designs, shown respectively in Figs. 1, 3, 
6 and 7. In these, and in other similar designs which 


could be cited, nearly all the clearance is in a space, 
usually approximating the hemispherical form, above the 
valves and overlapping a portion of the piston. If the pis- 
ton is brought close enough to the cylinder head to create 
very high velocities, the gases undoubtedly have also a 
scouring action which not only tends to decrease carbon 
formation but assists in the atomization of any fuel which 
is in liquid form on the cylinder head. 


i the Waukesha design, shown in Fig. 3, a compres- 

sion ratio of 4.75 is understood to have been employed 
with ordinary gasoline without any indication of detona- 
tion. The same engine is credited with a fuel consumption 
of slightly less than 0.52 lb. per b.hp.-hr. 

In the Continental 6-Y engine, a section of which is 
shown in Fig. 7, a compression ratio of 4.86 to 1 is used. 
In this case, while the clearance is largely above the valves, 
the combustion chamber has a flattened form which de- 
parts considerably from the approach to a hemispherical 
clearance space used in some of the other designs of 
L-head engines shown. 

In the Buda design, shown in Fig. 5, the cylinder head 
is a considerable distance from the piston over its entire 
area, while the plug is placed in a pocket well above the 
upper wall of most of the chamber. 

High volumetric efficiency rather than turbulence has 
been the controlling factor in most overhead valve designs. 

In respect to cooling, they are quite comparable 
to those already discussed, except for the Lavoie design 
in which the cylinder head is not water cooled. In this in- 
stance, one inlet and two exhaust valves are employed 
while the vaporization of incoming fuel through contact 
with various surfaces in the head casting is depended 
upon as the chief cooling medium. Some heat is, how- 
ever, conducted to the water jacket through the gasket 
between the head and the cylinder block, while some is ab- 
sorbed also by oil in the cam chamber splashing against 
the cylinder head on one side. In this engine the com- 
pression ratio is about 4 to 1. In the other overhead valve 
designs, special attention has been paid to bringing the 
water jacket close to the valve seats. 


THE Citroen, the design shown in Fig. 12, and the 
Wright aircraft engine design, Fig. 13, employ two 
plugs per cylinder. In the Wright design the cylinder 
barrel and cylinder head are cast from aluminum alloy in 
a single piece, while the steel cylinder liner and the alu- 
minum bronze valve seats and plug bushings are shrunk 
into place. Excellent cooling is understood to have re- 
sulted in this case while the life of valves and valve seats 
is reported to be exceptionally good, even under severe test 
conditions and with a compression ratio of 5% to 1. 
It is interesting to note the heavy section of metal em- 
ployed in the piston head on the Wright engine. This is 
a good illustration of the method employed to carry heat 
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Turbulence and Good Cooling Are Chief Objectives 
in Efforts to Avoid Trouble Arising from Detonation 


from the center of the piston to the cylinder walls in an 
engine of 5%4 in. bore. 

Among the unconventional types of overhead valve en- 
gines is the Ricardo tank engine, shown in Fig. 11. This 
has a compression ratio of 4.31 to 1 and is said to have 
been free from detonation even when kerosene was used 
as fuel. The engine is credited with developing a b.m.e.p. 
of 108 lb. per sq. in. with a fuel consumption of 0.57 Ib. 
per b. hp. hr. It will be noted that the valves are placed 
horizontally opposite in the head, while the piston is a 
crosshead type with special facilities for cooling. 


T HE combustion chamber designs thus far discussed are 
confined to engines of quite conventional types but 
other designs of a more radical nature are worthy of close 
study. Three of these are shown in Figs. 14, 15 and 16. One 
of them, that of the Newcomb engine, Fig. 15, is designed 
to minimize rather than to encourage turbulence, the 
object in this case being to avoid, so far as possible, com- 
mingling of the incoming charge with residual products 
of combustion, thus preventing the erratic operation which 
usually characterizes two-stroke engines of the conven- 
tional type and minimizing the loss of charge out of the 
exhaust ports. The spark plug is adjacent to the inlet 
(transfer) valve at the end of the L where the charge is 
localized by part loads. The relative freedom from dilu- 
tion of the charge with burnt gases is counted upon to in- 
sure rapid combustion. Attention should be called to the 
gradually expanding neck which joins the L with the main 
part of the clearance space and the relatively small area 
of contact between new and spent gases at light loads. 

A single cylinder 41% x 5% in. engine of this design is 
understood to develop 131% b.hp. at 1100 r.p.m. Its econ- 
omy at light loads is considerably better than that of most 
conventional engines. A light car equipped with this en- 
gine is said to make regularly from 65 to 80 m.p.g. 


ICARDO has experimented successfully with the four- 
stroke localized charge engine shown in Fig. 14. This 
has two inlet valves, one for air only and the second, which 
is an automatic type, for a rich mixture which enters the 
bulb in which the spark plug is located. The mechani- 
cally operated inlet is arranged to open late, at about 20 
per cent of the stroke, so that most of the charge is pre- 
sumed to remain in the bulb until ignition takes place. 
At this moment there is violent turbulence in the bulb 
due to the air being forced in through the neck on the 
compression stroke. Following ignition the flame rushes 
out and mixes with the excess air in the bulb, thus giving 
complete combustion. The power output can be varied by 
controlling the quantity of fuel fed or by varying the per- 
centage of total charge which enters the bulb. 
With this unusual shape of combustion chamber high 
economy was secured, especially at part load, due again in 
part to the substantially constant compression and the 


excess air which can be used without interfering with 
combustion. 

it has, however, proved impossible to avoid a small zone 
of inefficiency somewhere within the power range. Ricardo 
states that everything appears to depend upon the shape 
of the combustion chamber below the bulb, the shape and 
size of the neck connecting the bulb with the chamber and 
the position of the spark plug. In this engine the exhaust 
is reported to resemble deep breathing rather than a sharp 
report. A sister engine, similar in all respects except for 
the bulb arrangement on the head, which, like the engine 
in question, is used daily in driving machinery, requires 
reseating of the exhaust valve about once in two months, 
while with the special head no such repair work has been 
required in twenty months of similar service, and no car- 
bon accumulations are in evidence. 

The maximum b.m.e.p. of the localized charge engine 
with a 6.5 to 1 compression ratio is 80 lb. as compared 
with 100 lb. for the sister engine. With aromatic-free 
gasoline no detonation occurs. 


HILE these designs of combustion chamber have yet 

to see any wide commercial application, there appear 
to be great possibilities, especially from the standpoint of 
economy, in engines of the constant compression, localized 
charge type. 

The Peugeot-Tartrais two-stroke surface ignition en- 
gine, the combustion chamber of which is shown in Fig. 
16, has been developed for truck and bus service in France. 
This engine, which has been built in two-cylinder units of 
4.7 in. bore and 5.9 in. stroke, is designed for direct fuel 
injection and a high degree of turbulence in the mixture 
just prior to ignition. Since this engine is a hot surface 
type the combustion chamber is unjacketed and is intended 
to operate at a temperature sufficiently high to produce 
auto-ignition after the engine has been started by the use 
of the electrically heated resistance coil of the igniter. 

It will be noted that the piston head is provided with 
a steel deflector against which fuel from the injection 
valve impinges. The narrow passage between the piston 
head and its deflector and the neck result in exceedingly 
high turbulence at the end of the compression stroke. 


HIS engine is said to be capable of operating on almost 
any liquid fuel and is credited with an economy of 0.4 
lb. fuel per hp. hr. under full load and 0.48 lb per hp. hr. 
at one-quarter load. The engine is fitted with a double 
acting scavenging pump cylinder from which air is forced 
into the working cylinder. The combustion chamber is 
made from a chrome nickel alloy and is so designed as to 
expand and contract with change in temperature. 
This is another example of a combustion chamber de- 
sign in which the primary aim is high economy on a low 
grade of fuel. 
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COMBUSTION CHAMBERS —Side Valve Type 








HERSCHELL-SPILLMAN (Fig. 1) 


Four-Cylinder 3% x 4'4 in.; 149 cu. in. piston dis- 
placement. Compression ratio, 4 to I. 


A recent American design in which the clearance 
space is in the form of a dome over the valves. 














The piston is of cast iron and comes within approxi- 
mately 3-16 in. of the head over part of its area. 














SS 





Care has been used to bring the water jacket com- 
pletely around the circumference of the valve seats 
in order to facilitate valve cooling. 


This engine weighs 300 lb. and is reported to de- 
velop approximately 80 lb. brake m.e.p. 
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TRIUMPH (Fig. 2) 


Four-cylinder 2/4 x 4% in.; 86 cu. in. piston dis- 
placement. 

A British design attributed to Ricardo and in- 
tended for light car service. 

















— 


The head is not designed to promote turbulence as 
is the case with some earlier Ricardo designs. 





The piston is an aluminum slipper type. Valves 
are “masked” or countersunk to enable the use 
of a more favorable cam profile. 
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FIG. 2 
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WAUKESHA, MODEL F U (Fig. 3) 


Four-cylinder 4 x 5% in.; 289 cu. in. piston dis- 
placement. Compression ratio 4.56 or 4.75 to I. 


Clearance space is largely over valves while piston 
comes within about 1% in. of the head over most 
of its area thus producing a high degree of turbu- 
lence. Hot spots are said to be eliminated. Alumi- 
num piston has thick section head designed to pro- 
mote rapid flow of heat through rings to cylinder 
walls. 

Engine is reported to develop 98 lb. brake m.e.p. 
at 900 r.p.m., to consume 0.517 lb. fuel per 
b.hp.hr. and to be free from detonation. 





FIG. 3 
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COMBUSTION CHAMBERS-—Side Valve Type | 





| RICARDO (Fig. 4) 











11.9 hp. (rating) engine developed for tank ser- 
vice. 

This type of combustion chamber proved the 
best of all the side valve designs which Ricardo 
tried due to the high degree of turbulence and 
fact that maximum distance from point of igni- 
tion to farthest point in combustion chamber is 
small as possible. Ricardo says last mentioned 
factor is controlling one in respect to detona- 
tion. 
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BUDA (Fig. 5) 





Four-Cylinder 3% x 5'% in.; 211 cu. in. piston displace- 
ment. Compression ratio 4.35 to | (80 lb. gage). 
Designed especially for light truck service. Note ample 
jacket space providing water circulation around entire cir- 
cumference of each valve. 

Pistons are grey iron castings provided with cooling ribs. 
Piston head does not come close to cylinder head and plug 
is located in a pocket well above the upper wall of combus- 
tion chamber. 









































LYCOMING, MODEL C. T. (Fig. 6) 


Four-Cylinder 334 x 5 in., 220 cu. in. piston displace- 
ment. Compression ratio 4.12 to |. 

Clearance space is mostly over valves, while piston 
comes within about 14 in. of head thus tending to pro- 


| 






























— - 
duce considerable turbulence. Water jacketing extends a 
entirely around all valves. Y 
This engine is reported to develop 43 b.hp. at approxi- 4 Y 
mately 2000 r.p.m. and a maximum torque of 125.8 lb. y iY 
ft. at 1100 to 1500 r.p.m. Y % 
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CONTINENTAL, MODEL 6-Y (Fig. 7) 


Six-Cylinder 314 x 4% in.; 195.6 cu. in. piston 
displacement. Compression ratio approxi- 
mately 4.86 to I. 

While most of the clearance space is over the 
valves the combustion chamber is a flattened 
form. Jacket water is brought close to the valve 
seats throughout their circumference. 
Reported to develop a maximum of 50 b. hp. 
at 2600 r.p.m. Maximum torque is given as 
118 Ib. ft. at 1400 r.p.m. (equivalent to 91 lb. 
b.m.e.p.). Engine weighs 470 lbs. 
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LAVOIE (Fig. 8) 


Four-Cylinder 334 x 5 in., 179.8 cu. in. piston dis- 
placement. Compression ratio approximately 4 to I. 
One inlet and two exhaust valves seating in unjacketed 
head. Chief factor in cooling head is incoming charge 
which is directed against walls of exhaust ports, but 
oil from cam chamber jacket below gasket assists in 
cooling one side of head. Sparkplug is in water 
jacketed wall. 

Piston is of aluminum and has inclined head intended 
to prevent piston slap. 






































VAUXHALL (Fig. 9) 


Four-Cylinder 334 x 5% in., 242 cu. in piston dis- 
placement. Compression ratio 4.25 to I. 

Water circulation between cylinders and head is 
through external connections so that head gasket, 
which is of aluminum, is required to hold cylinder 
pressure only. There are two 2 in. o.d. valves 
per cylinder. 

Peak of horsepower-speed curve is at 2000 r.p.m. 


at which speed the engine is said to develop 60 
brake hp. 































































































HOLT, MODEL T-35 (Fig. 10) 


Four-Cylinder 4 x 5'4 in., 276.5 cu. in. piston displace- 
ment. 

This is an American tractor engine the design of which is 
attributed to P. E. Holt and E. G. Hall. 

The inclined valves are water jacketed throughout their 
circumference and liberal water space is provided entirely 
around the combustion chamber. 

The engine is credited with developing 28 b.hp. at 1000 
r.p.m. which is equivalent to a brake m.e.p. of 80 lb. per 
sq. in. 








FIG. 10 
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COMBUSTION CHAMBERS—Overhead Valve Type | 











RICARDO 225 HP. 


TANK ENGINE ODS (~) = 


(Fig. 11) LZ 


Compression ratio 
4.31 to |. “ 0 - 
Heavy duty engine 

with _ horizontally 

opposed valves. 

Ricardo considers 

this is a remarkably efficient form of 
combustion chamber. The engine is 
said to be free from detonation even 
when kerosene is employed as fuel 
and a compression ratio of 4.31 to I. 
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j CITROEN (Fig. 12) 
y) Vy) A French design credited with exceptionally high econ- 
| Y) YY omy. A car equipped with this engine is reported to 
y) Z have won French fuel economy tests. The engine is said 
y) Vy) N Vy] to have a compression pressure of 86 lbs. per sq. in. and 
V) Vy) Vv) LLL, to develop 35 hp. at 3600 r.p.m. 
% % N 2 Z, <i Note that there are two spark plugs per cylinder and that 
VY) the piston head is quite thick. 
Y 
4 
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WRIGHT-NAVY (Fig. 13) 


Twelve-Cylinder 534 x 61% in., 2596.8 cu. in. piston displacement. 
Compression ratio 5/4 to | 

This engine, developed primarily for use in Navy seaplanes, ha« 
aluminum cylinders with integral head and jacket walls. Steel 
liner and aluminum-bronze valve seats and spark plug bushings 
are shrunk in place. 

Note heavy domed aluminum piston head and use of two plugs per 
cylinder. 

With an inlet manifold purposely somewhat throttled this engine 
is credited with developing 500 b.h.p. at 1800 r.p.m. with a fuel 
consumption of 0.48 lb. per b.hp. hr. 
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COMBUSTION CHAMBERS—Constant Compression Type 
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NEWCOMB (Fig. 15) 


Single-cylinder 414 x 5'% in. two-stroke. 
87.5 cu. in. piston displacement. 
Compression ratio 3.8 to |. 

Localized charge, constant compression en- 
gine, designed to minimize turbulence and 
prevent commingling of fresh charge with 
residual products of combustion. Spark 
plug located in L adjacent to admission valve. 
By minimizing commingling rapid combus- 
tion is assured. 

The engine is credited with developing 13.5 
b.h.p. at 1100 r.p.m. 
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FIG. 16 
































RICARDO, LOCALIZED 
CHARGE (Fig. 14) 


This engine has two inlet valves; 
that in bulb admits over-rich mix- 
ture which, when ignited, rushes 
into main clearance space where 
combustion is completed. Sec- 
ond inlet valve admits pure air 
only. With 6.5 to | compression 
ratio and aromatic-free gasoline 
there is said to be no detonation 
and no deposit of carbon. 














































































































FIG. 15 


PEUGEOT-TARTRAIS (Fig. 16) 


Two-cylinder 4.7 x 5.9 in. two- 
stroke. A fuel injection engine de- 
signed for surface ignition accom- 
panied by high degree of turbulence. 
Combustion chamber of chrome 
nickel alloy and is unjacketed and 
is to be free to expand with change 
in temperature. Deflector attached 
to piston head assists in creating tur- 
bulence. 


Said to be capable of using any 
liquid fuel. 
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Refinement of Tops for Open Models 
Will Help Foreign Sales 


Engineers can help develop larger overseas markets for cars 


by improving quality and appearance of coverings. 


Permanent 


or semi-permanent panels with glass lights are desirable. No 


radical changes needed in design. 


Battery ignition progresses. 


By J. D. Mooney 


Vice-President, General Motors Corp., and President, General Motors Export Co. 


oughly sold on American automobile engineering and 

it is not necessary to adopt radical structural changes 
to please them. There is, however, one direction in which 
much progress can be made without serious difficulty. 
That is in the refinement of tops and year round comforts 
for open models. 

Export demand for closed cars has always been some- 
what limited because of their higher price. Consequently. 
if we can give overseas buyers what they want in the 
way of open models without a material increase in cost, 
we shall be doing a good job of merchandising. It would 
strengthen and help to maintain the home market for open 
cars as well. 


Better Phaeton Tops Needed 


Americans are accustomed to driving with the top up 
while people in most other countries prefer to drive with 
it down. Designers should consider giving the overseas 
customer tops which will keep the water out in bad weather 
and afford protection from the sun on fair days. This 
does not involve any engineering difficulty and is some- 
thing which would have a strong appeal in the foreign 
automotive field. 

It cannot be denied that a good many of our American 
open models are somewhat unsightly and far from being 
weather-proof when the side curtains are in place. An 
open car which would be as smart in appearance with the 
curtains in place as it was without them would require 
little selling in most overseas markets. Permanent or 
semi-permanent panels with glass lights are desirable, es- 
pecially when a non-folding top is employed. There should 
also be an easily opened window for the driver. A heater 
to keep the interior comfortable would be helpful in non- 
tropical countries. Some means should be provided for 
making curtains more readily accessible and more easily 
attached. 


Proustiy’s purchasers have already been pretty thor- 


Appearance a Big Sales Help 


Open cars of this character, which would be little more 
expensive to make than the ones now being turned out, 
probably would do more than anything else to break down 
sales resistance. They would bring many people into the 
market who are not buying today, because they cannot 
afford closed models and they do not like the top equip- 
ment on the lines now available. It must not be forgotten 
that our overseas cousins are just as much concerned with 
external appearance as with what is inside. They seri- 
ously object to sloppy looking curtains. 

While the trend at home is strongly towards the closed 
car, our production facilities are geared up for the open 


model. Any improvements in body design which would 
make the open model more readily salable overseas would 
have exactly the same effect in the domestic market. Con- 
structive developments in this direction, therefore, would 
serve a double purpose. A car of a semi-convertible. type, 
equally good looking and comfortable in all seasons, would 
brace up the home demand and also would expand export 
sales. 


Women Demand Comfort 


It is characteristic of all women that they want their 
belongings neat and trim and good looking. They also 
demand comfort. These two factors probably have had 
more than anything else to do with the drift towards 
closed models. Most men prefer to drive open cars in 
decent weather, but they compromise by getting what the 
women of their families want. If we had open cars which 
were warm and bright and snappy looking when the cur- 
tains were in use I believe they would satisfy a great 
many women who now insist on coupés, sedans and 
limousines. 

Some of the points about American cars which endear 
them to foreign buyers are their wealth of power, easy 
acceleration, roomy and comfortable bodies. The spring- 
ing generally is very satisfactory on the somewhat medi- 
ocre road conditions frequently found in some countries. 
American automobiles stand up well under the hard bang- 
ing they get. 


Battery Ignition Making Progress 


Battery ignition is making fair progress overseas but 
there are still a good many places in the distributing sys- 
tem where buyers are very skeptical about it. A magneto 
permits cranking and insures ignition. Battery ignition 
is superior from an engineering point of view, and stand- 
ardization on battery ignition can be made possible by 
the use of excellent batteries, and the further extension 
of battery service, particularly in the small towns and 
country districts. 

Taking world markets as a whole, no material changes 
in design are essential to get business in these markets. 
If a car gives good service, buyers are not so much con- 
cerned about its technical details. They want power, en- 
durance, reasonable fuel economy, comfort and good ap- 
pearance in all kinds of weather. Given these factors sales 
will increase. 

Given the characteristics I have enumerated, plus im- 
provements which are constantly being made in our fac- 
tories, almost as a matter of routine, the American car 
will continue to give entire satisfaction in the export 
market. ’ 
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Manufacturing Methods Hold Attention 
of Body Engineers 


Design is being adapted 
to needs of production; 


experiments in process 


By J. Edward Schipper 


ODY engineering development at this time is chiefly 
B in improving manufacturing methods. A big De- 
troit body plant, for example, is conducting a pro- 
duction experiment which may mark the introduction of 
a new era in automobile manufacture. This concern is 
beginning to build bodies by a true progressive system. 
In place of the old stationary buck arrangement upon 
which four or six men assembled the framework of a 
body, the buck in this shop travels along a conveyor 
chain just as the chassis travels along the chassis assem- 
bly line. Starting with the bare buck at one end of the 
line, the framing and paneling operations are completed, 
step by step, until the finished bodies, ready for the paint 
shop, drop off the bucks at the end of the line. 

Until recently, it has been costing this concern more 
money to do the work in this way than it would in accord- 
ance with the old-established method of manufacture. 
A great many unforeseen difficulties came up which at 
first prevented the undertaking being a commercial suc- 
cess. The possibilities, however, are so evident and the 
ultimate saving will probably be so great that this con- 
cern undoubtedly will keep on with the progressive sys- 
tem. 


Experiments Carried on in Secret 


All of these experiments have been conducted very 
privately and details about the individual steps taken in 
working out this method of manufacture have been care- 
fully guarded. Body men generally, however, are in- 
formed as to the major aims and are intensely interested 
because they think that the big changes in body-building 
methods made during the past twelve months are nothing 
to what may be expected during the next two or three 
years. 

There are several important reasons behind the 
changes in body-manufacturing methods. In the first 
place it is impossible to build bodies economically on a 
large scale by methods used in the small-body shop. The 
cost of hand trucking bodies and partial assemblies alone 
would be sufficient to consume most of the profits of the 
business. The tremendous investment in space alone 
adds heavily to the overhead. Space required to manu- 
facture does not increase directly as the output in the 
metal working business. The possibility of close pack- 
ing, ability to use machines of greater productivity and 
a great many other elements enter to cut the ratio be- 
tween the factory area and the output. 





ROGRESSIVE assembly is now being 
used in several body plants. Sectional 
construction to reduce shipping costs is an- 
other recent development. Various other 
experiments are being tried out with a view 
to reducing body production costs. 
This article reviews recent developments 
in body engineering and indicates probable 
future trends. 











In the manufacture of bodies by the usual methods, 
however, it is impossible to nest the parts in storage. 
The space required by one body multiplied by the number 
of bodies produced will give the area required by the 
production schedule. When the movement of complete 
doors, roofs, rear panels, side panels, dash assemblies, 
etc., is considered, it is easy to see how factory area and 
trucking costs can run up to tremendous figures as soon 
as a shop begins heavy production. A real progressive 
system seems to make possible drastic cuts in both fac- 
tory space and trucking, the latter being practically 
climinated. 

Finishing is another big problem in automobile body 
production. It is being attacked simultaneously with 
that of material handling, but with less success up to 
the present time. After the metal has been applied to a 
wood body in accordance with the established system of 
body manufacture, the entire paneled body must go 
through a painting process lasting all the way from five to 
eighteen days and sometimes even longer than this. Here, 
again, tremendous space is required and a great amount 
of trucking is necessary with the result that the finished 
product must be comparatively expensive. 

The same two ideals are sought in body finishing as in 
body assembly. These are: 

1. Completion of the job and removal from the plant in 
minimum time. 
2. Elimination of hand trucking. 

Paint chemists are now trying to make two or three 
discoveries which would cut the cost of body finishing 
very materially. One of these is an enamel which can 
be prepared in any color and which will bake at a tem- 
perature of somewhere between 200 and 300 deg. One 
concern now has on the market a low temperature black 
enameling process which is claimed to be suitable for 
wood framed bodies. 


Progressive Assembly Has Merit 


The system assembling the wood frame alone on one 
progressive line and the panels on another has consider- 
able merit. The painted or enameled panels can be 
screwed to the assembled wood frame at the proper point; 
the trimming, upholstery and moldings can be put on, the 
bodies dropped onto the chassis and shipped. A method 
of this kind cannot be used, of course, if bodies are to 
be shipped any great distance from a body factory to a 
chassis plant. The loss in damaged body finish requir- 
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ing repainting would be tremendous. Many body manu- 
facturers believe, on the other hand, that it is going to 
be possible to finish the individual panels before they 
are placed on the body frame. This method is being tried 
experimentally in the shop mentioned at the beginning of 
this article. Whether or not it will be a commercial 
success still remains to be seen, but it has given much 
promise. 

It has been frequently suggested that panels could be 
painted and all but finish varnished before assembly, 
after which they could be given a rub and the finish 
varnish applied without much risk of damage to the fin- 
ish varnish coat. One body manufacturer suggests as- 
sembly of bodies in knocked-down form with the panels 
in place, painted and all but finish varnished, and ship- 
ment by freight at a considerable saving over the method 
of shipping the entire body. 


Knocked-Down Bodies Offer Advantages 


Whether or not this can be done commercially is a 
subject which will probably be settled by trial. This 
same concern is now supplying brougham bodies in 
knocked-down form to a car manufacturer nearly 200 
miles away. Thirty-five bodies are loaded into a freight 
car which held only seven assembled units. The car fac- 
tory, when it receives these knocked-down bodies, puts 
them together and sends them through the usual sched- 
ule of painting operations. If the painting could be done 
while the bodies were still knocked-down, the time the 
completely assembled units remain in the plant would be 
reduced materially. 

Use of progressive assembly methods often is difficult 
because the bodies are not designed for such a manufac- 
turing system. Insistent demand on the part of dealers 
for a lower price differential between open and closed 
models has been responsible for complete overhauling of 
closed-car design during the past two years. The re- 
sponse of the buying public to lower closed-body prices 
has been so remarkable that many concerns selling cars 
for more than $1,500 are beginning to consider open-car 
production as secondary. In fact, some of the sales man- 
agers of cars in this price class are making unusual ef- 
forts to unload open cars before warm weather is over. 
One concern has stated that open cars in future will only 
be built on order. 


Simplified Construction Makes Saving 


To reduce the cost of body manufacture, on the closed 
jobs particularly, simplified construction is necessary. 
This has been accomplished in the so-called coach type 
of bodies by elimination of practically all curves and 
rounded corners. Another means of saving has been the 
discarding of certain traditional forms of finish. The 
old coach builder, from whom the body manufacturer se- 
cured his original ideas, would not have tolerated an ex- 
posed screw head, for instance, in his completed body. 
The coach type of today, however, is finished with plain- 
ness and simplicity. No attempt is made to cover screw 
heads where such a procedure would be expensive. Other 
savings accrue from the use of two doors in place of 
four, felt liners in place of the usual window runners, 
with the glass operating between two fixed lining strips 
of felt. 

A great deal of expensive labor is saved by so design- 
ing the body that it can be put together in sub-assem- 
blies, and additional economy is secured by making as 
many parts on the body of the same dimensions as pos- 
sible. All four window frames, for instance, are of the 
Same size, making the four pieces of glass for the side 
windows identical. Consequently, there is no fitting of 
left and right in putting the bodies together. Detachable 
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upholstery is another economy feature which is being 
utilized not only in the coach type of today but in other 
bodies as well. Detachable upholstery can be assembled 
outside the body and, consequently, workmen do not have 
to work in a cramped position. 

The fabric body is another experiment which is excit- 
ing interest among both body builders and dealers. This 
type of body is being built as a metal panel type with the 
fabric shellacked to the steel panels and also in the form 
of a body entirely covered with fabric over a foundation 
of wire and buckram fastened to the conventional wood 
framing. 

The wearing qualities of the fabric materials, as 
illustrated by their use for open car and California 
tops, have proved satisfactory. When fabric is put on 
over wire mesh, the wire is applied directly to the frame 
work. The wire employed in the experimental body, made 
up about the time of the last New York show, was a No. 
19 gage, two meshes to the inch and fastened with staples. 
Buckram is fastened over the wire, one layer of cotton 
wadding being placed between the wire and the buckram. 
The frame work is double rabbetted, one rabbet being 
for the wire and the other for the buckram. The rabbet 
for the buckram is wider so as to have it cross the 
joints, permitting it to be nailed beyond the edge of the 
wire. The fabric used is designed to be an exact dupli- 
cate of the Landau leather used in the carriage days to 
trim the leather Victoria tops. 


Fabric Covered Body Proves Practical 


The fabric covered body which was shown last January 
has been on the road now for about 4000 miles under very 
close observation. Early fears that the appearance of 
the fabric would deteriorate seem to have been ground- 
less. There is, of course, a merchandising angle to the 
situation just the same as there was to the introduction 
of steel disk wheels or any other innovation which great- 
ly changed the appearance of the finished product. Con- 
siderable reluctance is encountered on the part of the 
general public to accept anything which differs mate- 
rially from a product to which it is accustomed. 

From this brief summary of developments in automo- 
bile bodies, it is evident that changes in the near future 
probably will be greater in manufacturing methods than 
in engineering or design. Certain engineering changes 
probably will be required, however, to really adapt the 
body to production methods. Some such developments 
have already become quite noticeable in up-to-date 
bodies, particularly the use of pressed steel in place of 
wood. The all-steel body will continue to grow in use 
among the manufacturers who produce in large quan- 
tities. The expensive equipment required, particularly 
in the press and die investment, will preclude the possi- 
bility of a more extended use of these bodies. 


More Widespread Use of Pressed Steel 


Greatly increased use of the pressed steel body may 
result from willingness of manufacturers in the lower 
price classes to standardize on certain forms of rear 
panels and possibly even cowl shapes. If this were done 
the cost of the dies could be split among several manu- 
facturers adopting such a standard rear panel and cowl 
shape. 

There is considerable argument against the sacrifice of 
individuality in the exterior appearance of the car and 
many engineers believe we have gone as far as we dare 
go from the design standpoint in standardization. How- 
ever, the saving may prove to be so attractive, at least 
for open car work, that a sufficient number of car manu- 
facturers in the lower price class may be interested to 
make this more than a mere possibility. 
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Balloon Tires and Four Wheel Brakes 
Hold Engineers’ Interest 


Eagerly discussed at S.A.E. Summer Meeting. New braking sys- 


tem endorsed generally. 
of large section pneumatics. 


session brings forth new data. 


ENERAL belief that four-wheel brakes are certain 
to be used widely in the near future and consid- 
erable difference ot opinion regarding the advisa- 


bility of immediate adoption of balloon tires were out- - 


standing developments at the Summer Meeting of the 
Society of Automotive Engineers, held at Spring Lake, 
N. J., June 19 to 23. Fuel research and headlight glare 
came in for their share of comment, however. 

While consideration of technical subjects probably 
held first place in the interest of the 
750 engineers who attended the meet- 
ing, sports easily came second. Com- 
petition was unusually keen in golf, 
tennis, trap-shooting and in the field 
events. The ocean, abetted by intense- 
ly hot weather part of the time, lured 
many enthusiasts into the surf. 

Henry M. Crane was nominated as 
president of the Society for 1924. By 
naming Crane to lead the engineers next 
year, the nominating committee made 
a choice that was popular with the 
members. Crane has been active in af- 
fairs of the society for many years. He 
has been a member of the council for 
some time and is first vice-president at 
present. Other officers nominated 
were: 

E. A. Johnston, first vice-president; 
W. R. Strickland, second vice-president, 
representing motor car engineering; 
J. F. M. Patitz, second vice-president, 
representing tractor engineering; H. L. 
Pope, second vice-president, repre- 
senting aviation engineering; W. C. 





Opinion somewhat divided on merits 
Design details considered. Fuel 


Crane nominated for president. 


evoked through the selection of live topics and efficiently 
managed sessions was such as to indicate complete suc- 
cess for the new policy of more time for play and more 
work in fewer hours. 

Engineers are taking more interest in details of de- 
sign than ever before. The strong emphasis once laid 
on engines has been shifted to other parts of the car. 
This fact was evidenced not only by the subjects chosen 
for the various sessions, but’ also by informal conversa- 
tions of men at the meeting. Balloon 
tires and four-wheel brakes came in for 
major attention, of course, because they 
were on the official program and be- 
cause demonstration equipment was 
brought to Spring Lake for inspection 
by the S. A. E. members. Spring 
shackles, top design for open models, 
wheels, steering gears and other topics, 
however, were talked about frequently 
at luncheon and on the verandas. 

Many of these subjects which are in- 
teresting the engineers have to do with 
safety. One of the chief arguments in 
favor of four-wheel brakes is that they 
tend to reduce accidents, while a prin- 
cipal objection to immediate adoption 
of large section tires is the uncertainty 
of their performance at high speeds. 
Keen interest was shown also in the 
headlamp glare discussion, as it was 
generally believed at the meeting that 
better headlamp provisions are abso- 
lutely necessary if drastic legislative 
action is to be avoided. 

The attention being given to various 


‘ : Henry M. Crane, nomi- é 
Ware, second vice-president, represent- nated for president of the refinements of the chassis does not 
ing marine engineering, and T. B. Ford- S. A. E. mean any cessation of work on en- 


ham, second vice-president, represent- 
ing stationary internal combustion engineering. 

The following men were nominated as councillors for 
the term 1925: J. H. Hunt, A. K. Brumbaugh and M. P. 
Rumney. C. B. Whittelsey was re-nominated treasurer. 

Technical sessions were fewer in number than in past 
years, but the papers and discussions easily made up in 
interest what they lacked in volume. More than 200 men 
sat through the entire evening session devoted to large 
section tires despite terrific heat and limited ventilation 
facilities. About the same number listened with great 
interest to the. f r-wheel brake discussion the follow- 
ing morning under similar weather conditions. 

Four technical sessions, a business meeting and a 
standards committee meeting were held. The interest 


gine problems. It simply indicates a 
shifting of emphasis in engineering work and a realiza- 
tion of the importance of certain phases of design previ- 
ously neglected to some extent. 

The balloon tire session, at which James E. Hale read 
2, paper, showed this Firestone representative to be more 
enthusiastic about the immediate adoption of the new 
tires than were engineers of other tire companies. The 
advantages of the large section type from the standpoint 
of easy riding were generally admitted, but Hale’s con- 
tention of lower fuel consumption and safety were dis- 
puted by some other engineers who also have been ex- 
perimenting with balloon tire. 

Four-wheel brakes received almost unanimous endorse- 
ment at the session devoted to discussion of this mech- 








1418 S. A. E. SUMMER MEETING 





Col. H. W. Alden, president of the 
S.A. E. 


anism, but there seemed to be a strong undercurrent of 
opinion leaning toward a very careful examination of the 
entire situation before advocating their general adop- 
tion. Many engineers who are thoroughly sold on the 
four-wheel brake idea in general pointed out the need 
for further development in design, both of brake mech- 
anisms and of other parts of the car. It was agreed that 
certain units must be strengthened materially to with- 
stand the extra stresses set up by the use of brakes on 
all four wheels. 

Some prominent engineers believe, for example, that 
well-designed two-wheel or transmission brakes will pro- 
vide all the braking capacity necessary, and that efforts 
along this line might be more profitable than general 
udoption of four-wheel designs at this time. 


Engineers Urged to Use Standards 


Nearly a hundred members listened to R. N. Falge’s 
paper on headlamp glare, and the subsequent discussion 
indicated clearly the need for extensive work along this 
line. Dr. C. H. Sharp made a strong plea for the sup- 
port of factory engineers in conforming to the regula- 
tions set up in many States as a result of cooperative re- 





Geo. C. Lees, W. 1. Ralph, Geo. A. Kraus, 
D. W. Meigs 
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search on the part of the S. A. E., the Bureau of Stand- 
ards and the Illuminating Engineering Association. 

The general opinion of engineers present was that the 
headlamp situation could be improved materially if the 
factory purchasing agent were not allowed to assume the 
functions of the engineers in selecting such equipment. 

Professor Upton’s paper on factors which govern the 
optimum spark advance in automotive engines came in 
for the largest amount of discussion in the fuel session. 
There was much interest in the effect of turbulence in 
this connection. There is apparent a wider interest in 
this important phenomenon and its effect on other fac- 
tors as well as indications that its significance is rapid- 
ly coming to be more fully realized. 

The reports of fuel research work contained much food 
for study, but were so similar to earlier reports in gen- 
eral character that they did not elicit much discussion. 
The fact that engine temperature has an important bear- 
ing upon the troublesome tendencies of present-day fuels 
to dilute crankcase lubricants was among the more im- 
portant results which the research reports brought out. 


Recreation Enjoyed 


Recreation activities were given a more prominent 
place on the program than ever before, and conse- 
quently opportunities were increased for making new 
friends and learning new facts. The plan of holding 
some evening meetings and devoting most of the days 
to sports met with the hearty approval of the members, 
and the general opinion was expressed that the techni- 
cal sessions were made more valuable as a result. 

Sports included golf, tennis, field events, trap shoot- 
ing, horseshoe pitching, bridge and dancing. New cham- 
pions were crowned in many events and competition was 
keen throughout the various tournaments. 

The place chosen for the meeting provided excellent 
facilities for sports. The seashore seemed popular with 
the Western as well as with the Eastern members. The 
attendance was extremely large and the representation 
was well distributed among the various sections. This 
was especially gratifying as there was some fear before 
the meeting that the numbers from the West might be 
small because the Atlantic seacoast had been selected 
for the gathering. 

A noticeable increase in section rivalry in athletics 
was a pleasing feature. This should help to increase at- 
tendance and interest at future gatherings. 


L. Clayton Hill, H. W. Slauson, H. R. Corse, 
O. A. Parker, George Briggs 
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All Engineers Not in Entire Accord on Value 
of ‘‘Balloon’’ Tire 


Some believe Hale of Firestone too optimistic in contention 


they will give increased mileage per gallon of fuel. 


discussion follows paper. 


E. HALE, of the Firestone Tire & Rubber Co., in 
e his paper on large section, low. pressure tires, 
showed a profound belief in their good qualities and a 
decided optimism concerning their general adoption in 
the near future. He indicated that the Firestone com- 
pany is about to start marketing these tires and he sug- 
gested certain standard dimensions which he considers 
desirable. 

The paper was well received and many engineers con- 
curred in most of the views expressed. Certain of Hale’s 
conclusions were questioned quite strongly, however, but 
other engineers who have been studying the new tire, P. 
S. Thatcher of U. S. Tire Co. in particular, took exception 
to Hale’s conclusion that increased miles per gallon of 
fuel are obtained through the use of balloon tires. Roll- 
ing resistance is greater, Thatcher said, punctures are 
likely to be more frequent, and danger from accidents at 
high speed is increased. Thatcher’s views are expressed 
fully in an article which appears on other pages of this 
issue. 

Others expressed the view that Hale is too optimistic 
regarding the new tire, but admitted that it has many ad- 
vantages. Charles L. Nedoma of the Cadillac Co., for ex- 
ample, said that he is apprehensive concerning the per- 
formance of low pressure pneumatics at high speeds. It 
has been found that they puncture more readily than the 
high pressure type. In one test there were six punctures 
in 3500 miles of service. 

Ernest Wooler, of the Cleveland Motor Car Co., who 
drove to the meeting in a car equipped with balloon tires, 
said that low pressure pneumatics do materially decrease 
skidding, improve riding qualities and enable higher speed 
in rough going. Changes in the steering system, which 
are easily made, render the car as easy to steer as with 
conventional tires. The tendency of the tire to raise dust 
and throw small stones or gravel is something of a 
problem. 


Need for Better Cushioning Recognized 


Paul W. Litchfield, of the Goodyear Tire & Rubber Co., 
said that the need for better cushioning is well recognized 
but that it is yet a question how far it is wise to go in 
this direction. He took the view that rim widths sug- 
gested by Hale probably give too narrow a base and 
thereby tend to increase side rolling. Experience with 
narrow base tires in the past has been unfavorable and 
has forced the use of wider base tires. He cautioned 
against the use of too thin a carcass, and said that he 
doubts the need of a tire with a section as large as seven 
inches. A better compromise than that suggested by Hale 
may be possible. Nominal sizes are apt to follow along 
lines similar to those used with high pressure tires. 

Thatcher, discussing certain points more fully, said that 
any pneumatic tire is a compromise between certain de- 
sirable qualities. He agreed with Hale in respect to the 
g0od cushioning quality of low pressure pneumatics, but 


Lively 


Thatcher tells of puncture liability. 


said they are harder to steer under some conditions and 
are more easily punctured. When the wheel is turned 
about the knuckle pivot the tire deflects and tends to snap 
the steering wheel back to its original position. This may 
cause trouble in the case of drivers not used to this tire. 

Thatcher said that he is frankly fearful concerning the 
possibilities of accident with low pressure tires at high 
speeds, but added that this tire undoubtedly has a place 
in the industry and can be used to good advantage if its 
use is not carried to extremes. 

W. H. Allen, of the B. F. Goodrich Co., said that there 
is no doubt as to the good cushioning qualities of low 
pressure pneumatics. There are, however, some big prob- 
lems for the automotive engineer to solve and great need 
for cooperation between car and tire designers. 

In closing the discussion, Hale stated that he stands 
squarely behind the statements made in his paper. They 
are, he said, the result of an extensive investigation. If 
later experiments indicate that he has been mistaken, in 
some respects he will be quite willing to alter his views. 
He pointed out, however, that the tire industry must not 
overlook the advantages of the new tire and has already 
moved very rapidly in its development. 

Hale’s paper was in part as follows: 





(THERE are good reasons for believing that the automo- 

bile industry is on the threshold of the third great de- 
velopment in pneumatic tire construction. In this move 
we will take advantage of the cord construction which has 





James E. Hale, Firestone Tire & Rubber Co., 
brought some balloon tires with him 
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proved its durability and reliability, combine this with a 
much larger section and thinner wall and make it possible 
to ride on low pressure air for the protection of the car 
and greater comfort of the passengers, and this. without 
sacrificing in economy. 

If we are to have greater cushioning for comfort and 
protection against vibrations of the car, the combination 
of low air pressure and large area of contact must be pro- 
vided and by employing such tire constructions that the 
durability may not be impaired. The goal aimed at was to 
increase the area of contact sufficiently so that air pres- 
sures ranging from 20 to 35 lb. could be employed in actual 
practice. 

Bursting Stresses Lower 


One of the fundamental conditions of conservative tire 
use which we recognize is the limitation of the actual 
vertical deflection of the tire expressed in a percentage 
relation to the sectional diameter. It has been found that 
if this percentage of deflection is exceeded, the tires are 
likely to fail prematurely from two causes: First, tread 
separation and ply separation are likely to be excessive; 
second, the flexing localizes half way up the side-wall and 
may cause fabric failure on the inside plies. It can be 
readily appreciated that in the casing of a thick walled 
tire, the destructive effect of this flexing will be much 
more pronounced than in the case of a thin walled tire. 
But if we use low pressure air, the bursting stresses on 
the carcass are low enough so that only a few plies are 
necessary, and this in turn makes it possible to increase 
the deflection percentage. 

Our tentative air cushion tire schedule offers 4 section 
sizes for passenger car use, each size to be made of no 
more than 6 plies, so constructed as to permit their normal 
use with pressures between 20 and 35 lb., and to be used 
on rims whose width is approximately 45 per cent oi the 
tire section. 

I find it almost impossible to choose descriptive phrase- 
ology to drive home the wonderful effect that these tires 
have on the riding of a car. The first reaction to the 
occupants is the greater degree of comfort. Road surface 
irregularities are toned down and in most cases are 


baal ee 





Paul H. Geyser 


E. C. Newcomb 


obliterated. Everything is cushioned so that there are no 
sharp shocks or jolts, and one does not have to watch the 
road to put his body in a tense condition to get over the 
rough places, nor be worried about being tossed up from 
the seat, and furthermore the driver does not have to pick 
out all the good places in a rough road, because it makes 
little or no difference whether he takes them in or not. 
Of extreme convenience is the fact that in suburban 
driving where it is necessary to go off the pavement, one 
does not have to take any special precaution to slacken 
the speed, because the average road can usually be taken 
at the same speed as the pavement. Another important 
factor is that on rough roads, particularly in the country, 
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the air cushion tires smooth out the road so that a sub- 
stantially higher average speed is practical. 

Of equal importance to improving the degree of com- 
fort is the effect on the mechanism and body of the car 
itself. So far no way has presented itself of making de- 
liberate comparisons of the effect of low pressure air in 
preserving the car from developing rattles, creaks and 
mechanical depreciation, but there is no question about its 
being a tremendous factor, and all because of the fact that 
everything is cushioned. Compared with high pressure 





O. J. Rohde, Vice-president Wire 
Wheel Corp. 


pneumatics, the sharpness of the shocks is very effectively 
softened. 

Manifestly a thin wall tire having very low air pres- 
sure and large cross section with a big area of contact 
will roll over and envelop any projections with much less 
tendency to elevate the axle than will the tire with a thick 
carcass with half the area of contact and high air pressure. 

In the case of dropping into a chuck hole, the air cushion 
tires, having a much greater permissible actual deflection 
in falling through the distances, are more gradually 
brought to rest, in fact so gradually that the effect is more 
cf a rolling action. 

Six taxicabs running a total of 20,000 miles during the 
month of April on 7.30 in. air cushion tires averaged 13.5 
miles per gallon. This compared with 12.6 miles per gal- 
lon for a larger number of similar cabs covering many 
times that mileage on 33 x 4% in. 6-ply tires with 70 lb. 
of air. 

With air cushion tires, cars coast just as freely and 
accelerate practically the same as with high pressure pneu- 
matic tires. 

Little Effect on Steering 


From laboratory tests we have found the area of contact 
of the air cushion tires with the road surface to be about 
twice that of the high pressure pneumatics, and under 
these conditions one can detect a slight difference in turn- 
ing the wheel. In ordinary driving, this effect is of such 
minor consequence that it cannot be considered a serious 
handicap. We do find, however, that when the car is in 
close quarters parked by a curb, it is somewhat more diffi- 
cult to pull the wheels around when the car has little or 
no headway. In some cases the larger tires actually favor 
the steering. “For instance, on streets with trolley lines, 
the front wheels are not deflected at all in making a cross- 
over from one side of the street to the other, even thcugh 
the angle at which the car makes the crossing over the 
rails be the next thing to parallel driving. Another favor- 
able feature is when dropping into chuck holes or off the 
edge of the pavement, the reaction tending to deflect the 
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car is much less pronounced. In fact, in the latter case 
the control is infinitely better in regaining the pavement. 

Just how far we should go in assigning the cause of 
front wheel shimmy to the application of the large section 
low pressure tires is not clear. I have personally en- 
countered some cases of front wheel shimmy on both high 
pressure and low pressure pneumatics, and in each case 
the trouble has been taken care of by such methods of 
adjustment and replacing of parts as the ordinary repair 
shop has at its command. 


Excellent Non-Skid Effect 


On wet pavements (with the brakes properly equalized) 
| have tried every way that I could think of to make my 
car skid, but so far the only thing which happens is that 
the car stops. In the most ticklish traffic, I have no fear 
about what I can do in an emergency. The large area of 
contact combined with the greatly increased lineal total 
of non-skid edges which gives a squeegee effect is un- 
doubtedly the combination which gives such excellent non- 
skid results. 

On snow and ice the control of the car with air cushion 
tires is noticeably better than with high pressure pneu- 
matics. This is particularly true in eliminating the ten- 
dency to skid sidewise in applying the brakes and making 
corners. 

Since front wheel brakes are being so seriously con- 
sidered by designers, I think they will do well to thorough- 
ly investigate the capacity of air cushion tires to control 
the car. From this point of view it may be this new type 
of tire offers sufficient improvement in braking control 
so that front wheel brakes may not be necessary. 

The question of danger from a flat tire has come up. If 
one were driving at 40 or 45 miles an hour and had a 
blowout on the right front what would happen? We are 
not in a position to make any very positive assertions on 
this point, as only two blowouts have occurred in all our 
testing experience. These occurred on a Lincoln test car 
when the car was going about 30 m.p.h. and the test car 
driver states that it did not in any way cause him to lose 
control of the car or display any tendency to become un- 
manageable. We tried the experiment of producing a 
flat tire on the right front wheel of a test car with 7.30 
air cushion tires. Starting inflated, but with the inner 
tube valve insides backed out to rapidly deflate the tire, 
we ran along at between 35 to 40 miles per hour for a con- 
siderable distance after the tire was entirely deflated. We 
found it was necessary for the observer to step out on 
the running board to actually look at the tire to be sure 
that it had become fully deflated, and the driver found 
that he could take his hands off the steering wheel with 
no tendency to give trouble. 

I presume that a little more side-sway can be detected 
and measured with the air cushion tires than with the 
high pressure pneumatics, but it is my observation that 
after becoming accustomed to the car, all thought about 
this feature disappears from the mind. 


Disadvantages of Large Section Tires 


Centrifugal force deforms the cross section of the tire, 
changing it from a substantially circular to an elliptical 
shape. The standing diameter is increased and the sec- 
tion diameter diminished. 

Will the powerplant and transmission system stand this 
higher average speed without suffering? It is my opinion 
that the increased speed will amount to somewhere be- 
tween 10 and 30 per cent. 

For some reason which is not very clear to me, cars 
equipped with air cushion tires develop a violent gallcping 
when they are not equipped with snubbers or shock ab- 
sorbers. 
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At the present time it appears that the amount of 
gather or toe-in on the front wheels will have to be very 
nicely adjusted to prevent the excessive wear which ap- 
pears with improper alignment. Our observations point 
clearly to the fact that air cushion tires are more sensitive 
to improper alignment than the high pressure pneumatics. 

There are two features of car operation which register 
against air cushion tires, namely mud splashing and dust 
raising propensities. The larger section tires with the 
greater area of contact spatter mud much more than any 
other tires heretofore brought out, and for dust raising 
on country roads, I can simply say that it is terrible. 

To date we have a total of 850,000 tire miles under test 
obversations, and evidence points to average mileage at 
least as high as those enjoyed with regular pneumatic 
tires. The character of the failures will unquestionably 
be somewhat different. For instance, ply separation and 
tread separation will be minimized in air cushion tires, 
and with these eliminated, the most prominent troubles 
will be fabric breaks in the carcass; also punctures and 
rapid tread wear on the front wheels when they are not 
aligned properly. Many people have questioned whether 
or not with such a thin tire, punctures will not be suffi- 
ciently numerous to be of considerable annoyance. Tiere 
are no grounds for concern on this score. In 50,000 car 
miles of operation on our test fleet, there were 7 punctures, 
and in 100,000 miles of operation in taxicab service there 
was an average of 1 puncture for each 3700 cab miles. 


No Tread Cuts with Air Cushion Tires 


The explanation is found in the fact that the tire, being 
not so taut and hard and drum-like, yields rather than be 
pierced by the puncturing object. There is no doubt but 
that this lessened intensity of pressure is responsible for 
the almost complete absence of tread and ply separation. 
Air cushion tires run their life with no tread cuts what- 
ever. The same applies to the side-wall; that is, in run- 
ning in ruts or against curbs, or loose rocks in the road, 





Frank Nutt 


Frank H. Martin J.D. Eccleston 


an ordinary pneumatic tire is apt to have the side-wall 
scraped or abrased. With air cushion tires, however, the 
tire yields to the blow, thereby protecting itself and 
escaping injury. 

With long life an? protection of the car against de- 
structive vibration effects and favorable fuel consumption, 
I believe the cost of car operation will be lower. The 
manufacturing details will be sufficiently different from 
those of regular pneumatic tires to have a slight influence 
tending to increase the tire cost. 

The amount of cotton and rubber used in air cushion 
tires need not be much if any greater than that in the 
tires which they replace. Therefore, if we increase the 
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section, we can make a corresponding decrease in the 
thickness of the walls of the tire. 

The 4.40 air cushion tires of either 2 or 4 plies on a 3 
in. S.S. rim is proposed for cars with approximately 100 
in. wheel base now using 314 in. pneumatics. The 5.25 in 
4 plies on a 3'% in. rim is to substitute for 4 in. regular 
pneumatics on cars ranging from 109 to 115 in. wheel base. 
The 6.20 in 4 or 6 plies on a 4 in. rim is designed to serve 
in place of some of the 4 in. and most of the 4'% in. on 
cars of 118 to 126 in. wheel base. The 7.30 air cushion 
tire in 4 or 6 plies on a 4'% in. rim is offered to serve in 
place of a few 41% in. and all 5 in. tires as applied to cars 
of 130 in. wheel base and over. 

Fender, body and brake drum clearance, also change in 
tread of the car in fitting air cushion tires, bring up a 
very complex situation. Suffice it to say that it must be 
accepted as a foregone conclusion that any change in tire 
equipment which results in the use of the larger sections 
and smaller rim clearance is very likely to bring about 
interferences and changed relations of parts which must 
be provided for. 

It is to be sincerely hoped that the automobile industry 
will not requisition more than one standing diameter for 
each section. The tire manufacturers have always been 
dreaming of the time to come when they would not have 
to make a series of standing diameters for each section, 
and whatever the final disposition of this matter, I be- 
speak for the tire industry a real serious attempt to carry 
out some such program. 


Careful Inflation Necessary 


I propose that when we finally work into air cushion 
tires, the true section size be used as the name size. It 
does not strike me as necessary to give a standing diam- 
eter, since there will be only one standing diameter for 
each section. 

It is my belief that in introducing the air cushion tire, 
the industry should start with the firm determinatio: to 
make oversizing unnecessary and not even provide for it. 

It is my judgment that air cushion tires should be 
very carefully inflated and should check to within 1 !b. of 
the correct pressure. 

ISCUSSION consisted largely of questions and 
answers. A summary of Hale’s replies is given below. 

It is believed that liability of injury from cutting, as 
on glass, is no greater than with other types of tires. 
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If the tire is properly inflated it cannot roll over enough 
to bear on the side wall in rounding a curve at speed. 

Road clearances are about the same as with other tires 
of the same outside diameter. 


Effect of New Tire on Road Uncertain 

Exact data concerning comparative cost are not as yet 
available but the difference is expected to be very slight 
as compared to the ordinary cord tire. 

Side walls have been found to resist the effect of scrap- 
ing against curbs better than high pressure pneumatics. 

Exact comparative measurements of temperature rise 
in service have not been made but it is believed that the 
rise will not exceed that of high pressure pneumatics 
under similar conditions, and may be less because of the 
greater area and less body of the tire. 

Tubes hold their pressure better than with high fpres- 
sure pneumatics. 

Experiments with grooved treads indicate that good re- 
sults will be secured but tests with this type of tread have 
not yet progressed far enough to make certain conclusions 
possible. 

Low pressure pneumatics are being tried on buses but 
definite information concerning their performance is not 
yet available. 

Tests referred to in the paper on relative fuel economy 
of taxicabs using respectively high and low pressure preu- 
matics were made in parallel (at the same time) so that 
results are believed to be truly comparable. 

Replying to a question as to whether the Firestone ccm- 
pany is ready to offer low pressure pneumatics to the 
public, Hale said that development work has progressed 
far enough to turn the tires over to the sales department 
to be marketed. 

Shock absorbers or snubbers are needed on cars fitted 
with low pressure pneumatics in order to damp out re- 
bound. The effect of deep ruts on side wall chafing is be- 
lieved to be about the same as with high pressure pneu- 
matics, but there is less tendency to drive in ruts owing 
to better cushion qualities. 

The effect of the new tire on the road is uncertain, as is 
also the effect on the tire of neglecting to keep it in- 
flated to the proper pressure. In reference to the diffi- 
culty of turning the wheel in parking, it was pointed out 
that the tire can easily mount the curb without injury so 
that parking in crowded quarters is made easier from 
this standpoint. 


B. B. Bachman R.S. Burnett Charles A. Manly 
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Four-Wheel Brake Is Fundamental Improvement, 
in Opinion of Engineers 


Now up to designers and manufacturers to produce a good job. 


Some objections raised to immediate installation. 


day system considered inadequate. 


LTIMATE general adoption of four-wheel brakes 

for larger cars was predicted almost unanimously 
at the four-wheel brake session. Opinion on this point 
was apparently well crystallized, although some objec- 
tions were raised to immediate installation, based on 
the belief that details should be perfected before sales 
pressure demands production. The situation was de- 
fined by one speaker as another of the cases in which 
the American public is no longer tolerant of a com- 
promise, the reaction resulting in developments which 
approximate the ideal. The high braking value of the 
four-wheel system was recognized by every speaker, 
but in each case the absolute necessity for equalization 
of braking moment rather than pressure was empha- 
sized. 

The desirability of more simplified installation, par- 
ticularly in intermediate linkage and compensating de- 
vices, was given prominence. A brief opinion of the 
legal patent phases indicated that a broad field of de- 
sign is open. 


Keen Interest in Four-Wheel Brakes 


Attendance at the session and interest shown were 
clear evidences of the predominating interest aroused 
by the four-wheel brake question. In spite of this 
morning meeting conflicting with golf and other hot 
weather activities the attendance was over 200. All 
phases of the industry were represented and all those 
in attendance were keenly interested from President 
Alden’s opening remarks until the last question was 
answered. 

Two illustrated papers were read, one by A. M. 
Yocom, describing «the four-wheel mechanical braking 
system devised by the U. S. Axle Co., the other by M. 
Guillemon and describing the Renault servo-brake system. 
The Renault system was described fully in AUTO- 
MOTIVE INDUSTRIES for June 21, while full details of the 
U. S. design appear in the leading article. In the ab- 
sence of Malcolm Loughead and Fred Duesenberg, who 
were to have presented additional papers, the discussion 
was then turned over to several prominent engineers. 

The decelerating advantages of the four-wheel system 
were pointed out by Charles L. Sheppy of Pierce-Arrow. 
Sheppy warned against installation of four-wheel brakes 
before axles, springs and steering linkages are built up 
to stand the stresses involved. Figures compiled from 
comparative tests were presented, demonstrating that a 
greatly increased portion of the car weight is trans- 
ferred to the front axle during the rapid deceleration 
which results from the application of four-wheel brakes 
at high speeds. Sheppy also pointed out the possibility 
of locating the projected center lines of the steering 
knuckles inside of the tread gage of the wheels, stating 
that this arrangement is entirely feasible if the steering 
cross link is of sufficient section. 

A somewhat adverse view was presented by Henry M. 


Present 


Keen interest manifested. 


Crane, who emphasized the ability of a properly de- 
signed transmission brake as opposed to the four-wheel 
system. He stated that in his opinion the simplicity of 
the present day installations, with the comparative 
safety of steering, was not offset by the improved brak- 
ing ability of the four-wheel system in the hands of the 
average driver. Crane, however, advocated the neces- 
sity for an improved servo mechanism with the appli- 
cation of four-wheel brakes on heavy cars. 

Direct issue with this opinion was taken by L. H. 
Pomeroy, who inferred that the retention of the present 
day braking system was analogous to the building of 
cars with engines of but a single cylinder. Pomeroy 





M.Guillemon A.M. Yocom 


L. H. Pomeroy C. L. Sheppy 


advocated mechanical control of four-wheel brakes and 
drew upon his experience in citing a case for which he 
claimed excellent operation. He demonstrated the 
relatively small variation of braking moment re- 
sulting from variation of coefficient of brake lining 
as involved in the internal expanding shoe type 
as opposed to the contracting band type. He fur- 
ther stated that greater success could be obtained with 
the expanding shoe type if the diameter were decreased, 
but the same total weight retained largely by circum- 
ferential fins on the drum which were tied together at 
frequent intervals by transverse ribs. 


Danger of Hasty Design Emphasized 


Several engineers gave opinions which were substan- 
tially along similar lines, advocating the four-wheel 
braking system. In practically every case the improved 
handling of the car was emphasized and the disadvan- 
tages of the present rear wheel braking systems con- 
demned. Reduced to brief terms, the opinion of these 
engineers, including T. J. Litle, Jr.. W. G. Wall, Cornelius 
T. Myers and others crystallized in the expression, “The 
die is cast, the four-wheel braking system is here, it is 
a fundamental improvement and it is now up to the engi- 
neer and manufacturer to roll up their sleeves and design 
and produce a good job of it.” 

The possible disadvantages arising from poor equali- 








1426 S. A. E. SUMMER MEETING 


Automotive Industries 
June 28, 1923 








jE Te Me ek se 





aR 








Four-wheel Brake Demonstrations Arouse Interest 


1—Making a quick stop. 


2—The Isotta-Fraschini draws a crowd. 3 


Some engineers take a close look at 





the Isotta braking mechanism. 4—Getting a close-up on the brakes of the new Renault 


zation, fractional shoe contact or hasty design were em- 
phasized in each talk. The system must be designed to 
render available improvements in service in the hands 
of the average driver who is not an expert at brake ad- 
justment. The opinion of these men was practically 
unanimous in that the improved retarding ability of 
four brakes more than offsets the added complication of 
a good design. 


Vast Opportunity for Original Designs 


Outlining the possibilities for future development of 
original designs, R. A. Brannigan of the N. A. C. C., 
stated that although one hundred patents on four-wheel 
braking systems had been issued in this country, there is 





A. D. T. Libby 


John G. Perrin 


Wm. Foster 


still a vast opportunity available without probability of 
infringement. 

In response to a request for the status of four-wheel 
brakes in France, M. Guillemon stated that easily 75 per 
cent of all cars of more than 10 hp. made in his country 
are being equipped with that braking system. ‘The re- 
construction of practically 4000 comparatively new Ren- 
ault taxicabs for the installation of four-wheel brakes is 
anticipated. These cabs are in operation in Paris and 
the demand for the new system is momentarily expected. 
The attitude of the British market was quoted by Pome-, 
roy as being midway between that of France and this 
country, with the same positive trend of demand toward 
the four-wheel system. 


F. M. Germane and C. B. Wisenburgh 





A 














eel 
er 
try 


en- 
} is 
nd 
ed. 


ne- 
his 
urd 











Automotive Industries 
June 28, 1923 


S. A. E. SUMMER MEETING 1427 


Turbulence as Factor Governing Spark Advance 
Eagerly Discussed Topic 


Significance of phenomenon beginning to be realized. Research 


reveals fact that engine temperature has important bearing upon 


tendency for present fuels to dilute crankcase lubricants. 


HE paper which elicited the most discussion at the 

fuel session was that by Prof. G. B. Upton, of Cornell 
University, on the subject of spark advance in relation to 
engine performance. In this paper Upton gave consider- 
able prominence to the effect of turbulence in relation to 
spark advance and showed that turbulence is one of the 
chief factors in determining the amount of advance re- 
quired. An abstract of the Upton paper is given below. 

Of the other two papers presented, that by Stephen M. 
Lee, of the Bureau of Standards, dealt with the joint fuel 
research work done under the direction of the 8S. A. E. Re- 
search Committee and similar committees appointed by 
the American Petroleum Institute and 
the National Automobile Chamber of 
Commerce. 

The tests in question included road 
runs made with two cars on the Wash- 
ington Speedway, using two grades of 
fuel of different volatility. These tests 
were conducted under cold weather con- 
ditions but otherwise were similar to 
those described at the last annual meet- 
ing of the Society, run under warm 
weather conditions. In general, the re- 
sults were not greatly different from 
those of the summer tests. Such differ- 
ences as were noted are of small signi- 
ficance when the relative ability to pro- 
duce the grades of fuel used is con- 
sidered. 

Other tests, calculated to learn defi- 
nitely what factors, if any, make mate- 
rial differences in performance as be- 
tween widely differing grades of fuel, 
have since been confined to work on engines in the labora- 
tory, where variables which cannot be controlled on the 
road are under definite control. Some of the conclusions 
drawn from these experiments are summarized below. 

A second report on an independent set of road tests 
made by various car manufacturers under conditions laid 
down by the S. A. E. Research Committee, was made by 
Dr. H. C. Dickinson, manager of the S. A. E. Research 
Department. These road tests are similar to others, made 
by approximately the same group of manufacturers, the 
results of which were reported upon at the last annual 
meeting of the Society in January. The tests reported at 
Spring Lake were run under winter conditions as com- 
pared to summer conditions which obtained in the earlier 
ones, 

The fuels employed were similar to those used in the 
summer tests, but had a slightly different percentage of 
light fractions and somewhat lower initial boiling points. 

Among the companies which cooperated were Autocar, 
Buick, Dodge, Ford, Hupmobile, Studebaker and Wau- 
kesha. Each concern ran groups of four cars for a period 
of one week on each of four fuels which were so designated 





Prof.G. B. Upton 





that their characteristics could not be discovered by the 
users. 

The average mileage of the cars per gallon of fuel con- 
sumed varied from 12.4 for the less volatile fuels to 12.8 
for the most volatile, or a difference of about 3 per cent in 
favor of the lighter fuels, a difference so small as to be of 
little significance, although the average temperature was 
about 40 deg. Fahr. as compared to about 70 deg. Fahr. for 
the summer tests. 

In this instance each user was requested to give his 
opinion as to the relative suitability of the four fuels as 
judged by the service tests by arranging them in the order 
of his choice. Eleven out of thirteen 
chose a fuel designated as “X,” which 
contained the largest percentage of low 
boiling fractions, although it had a 
higher end point than some of the other 
fuels tested. There was substantial 
unanimity in designating the least sat- 
isfactory fuel which was a fuel of 
rather high 90 per cent and end points. 

The tests showed also that use of the 
less volatile fuels resulted in a higher 
percentage of crankcase lubricant di- 
lution, a result quite similar to that 
found in the similar tests run in warm 
weather. A number of the cars tested 
were the same ones used in the summer 
test or were of precisely the same 
model. The average miles per gallon 
was about 18 per cent greater under 
summer conditions. 

So far as relative fuel consumption 
is concerned, it is concluded that the 
slight difference in mileage as between the most volatile 
and the least volatile fuels tested is not of sufficient signi- 
ficance to offset the much greater production from the 
crude which is understood to be possible when this pro- 
duction is confined to fuels of higher average boiling 
point. 

Following is an abstract of Upton’s paper: 





HE Upton paper shows that proper timing of the spark 

is as essential as having a spark. Experimentally, an 
error in timing of + 20 deg. in a low compression engine, 
or + 15 deg. on most engines, causes a loss of 10 per cent 
from the best power and economy, other things remain- 
ing the same. Hand control, or semi-automatic, can hardly 
average closer than + 15 deg. to the correct advance, as 
speed and load combinations are constantly changing on 
the road. 

The problem of spark advance has two phases of im- 
portance. The first is to find whether the requirements 
of optimum spark advance, at various combinations of 
load and speed, are such as might be met by simple auto- 
matic apparatus. To this practical question the answer 
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is apparently yes; optimum spark advance can be satis- 
factorily represented by additive functions, one of speed 
only, and one of load, or intake suction only. Hand ad- 
justment would still be needed to take care of the differ- 
ence between a clean engine and a dirty one, or to take 
care of a cold engine; but once an engine was warmed up 
the automatic controls could take care of maintaining 
proper spark advance, increasing in practice the power, 
flexibility, and economy of the engine. 

The second phase of the spark advance problem is that 
of scientific analysis. Spark advance is necessary because 
combustion takes time, and the piston is moving while 
combustion proceeds. Proper spark advance maintains a 





S. M. Lee 


R. E. Wilson 


Thomas Midgley, Jr. 


definite relation between the progress of explosion and 
the motion of the piston. It is shown in this paper that 
the relation should be such that half the rise of pressure 
during combustion coincides with the dead center position 
of the piston; and analysis, theoretical and experimental, 
shows also that half of pressure rise occurs substantially 
at 34 of the explosion time from ignition to pressure peak. 
This is then the numerical basis for the relation between 
explosion time, engine speed, and optimum advance of the 
spark. 

A review is given in the complete paper of extant data 
on explosion time as affected by mixture ratio, size of 
combustion chamber, turbulence, dilution with burned 
gases, and temperature preceding explosion. Density is 
shown not to affect explosion time. The factor often sup- 
posed to be density, demanding increase of spark ad- 
vance as the engine is throttled, is really dilution with 
exhaust gas, the percentage of dilution increasing as the 
throttle closes. The factor supposed to be density, causing 
faster explosion in a high compression engine than in a 
low compression engine, is in reality temperature preced- 
ing ignition. 


Factors Affecting Explosion Time Named 


From bomb experiments with turbulence a_ simple 
mathematical law connecting explosion rate and turbu- 
lence is derived. The same law is shown to be applicable 
to engines, and the manner of working out the turbulence 
factor for any engine is shown. This opens the way to 
quantitative experiments on turbulence in various de- 
signs of engine, and hence to development of designs of 
highest turbulence, if such development seems desirable. 
It is the turbulence factor which makes really high rota- 
tive speed compatible with good power output. Yet it 
should be mentioned that an equally important factor in 
making explosions in engines quicker than in bombs is 
the heating during the compression stroke (adiabatic com- 
pression). 

The slowing up of combustion due to dilution of charge 
with exhaust gas was measured experimentally, and re- 
sults are shown, and compared with the numerical extent 
of the dilution. 
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The scientifically valuable part of this paper is in the 
naming of the factors affecting explosion time in the en- 
gine; giving mathematical expressions for their laws of 
action; and finding numerical values of constants for 
such factors as turbulence and dilution. The measure. 
ment of optimum spark advance is made available as a 
research method of investigation of reaction rates of com. 
bustion, and hence of all that related group of topics now 
of such interest to automotive engineers. 


Measurement of Optimum Spark Advance 


As an example of this application of measurement of 
optimum spark advance the combustion rates of gasoline 
with and without antiknock (tetra-ethyl-lead) were meas- 
ured in the engine. Though the dosage used was 20 times 
normal, no change in reaction rate of combustion was 
found where combustion remained normal, without de- 
tonation. In the region where detonation occurred, with- 
out antiknock, the reaction times with antiknock followed 
the expectation of normal combustion; the detonation ap- 
parently changes the combustion habit as if it made an 
abnormal top to the combustion. 


io opening the discussion in the fuel session Chairman 

Crane pointed out that the tests now being undertaken 
have been greatly widened in scope and are calculated to 
learn fundamentals rather than to secure such general in- 
formation as is possible when only road tests are made, 
He requested that members of the Society make whatever 
suggestions they consider desirable for the benefit of the 
Research Committee and said that they should feel free 
to ask questions concerning the work undertaken. 

In commenting upon Dickinson’s report Crane said it 
is worthy of note that the users of the four fuels thought 
that those containing a considerable proportion of light 
fractions were the most satisfactory even though they 
have a high end point and are not the best ones for the 
engine. : 

Concerning the Upton paper, Crane said that it is obvi- 
ously desirable to have means for insuring the best pos- 
sible spark setting but it is difficult to see how such means 
can be provided without considerable complication. 

Thomas Midgley, Jr., said that with a large excess of 
tetra-ethyl-lead in the fuel the power is sometimes slight- 
ly decreased. The antiknock is most effective, however, 
under full load conditions when the tendency to detonation 
is greatest. 

O. E. Berry stated that it had proved possible in tests 
which he had conducted to secure about three more m.p.g. 
when the spark is properly adjusted than are secured when 
the spark is set, as it usually is, to give a maximum rate 
of acceleration. He described a spark advance arrange- 
ment employing a Sylphon tube to give the necessary con- 
trol under influence of manifold depression, but stated 
that the patent situation in this field is complicated and 
recommended that those who contemplate the use of an 
automatic spark advance mechanism look up patents bear- 
ing thereon before proceeding. 

S. W. Sparrow called attention to the slow initial rate 
of combustion which immediately follows ignition and 
stated that this often has a marked effect upon spark ad- 
vance. The position of the sparkplug also has a great 
deal to do with the amount of advance required. 

R. E. Wilson asked whether the effect attributed to 
dilution with burned products mentioned by Upton is not 
really a pressure effect. To this Upton replied that the 
time of combustion is entirely independent of pressure 
over a very wide range of pressure values. 

Chairman Crane stated that in one engine of the over- 
head valve type which he designed it had proved necessary 
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to use a 60 deg. spark advance to secure maximum power 
when only one sparkplug was employed, whereas when two 
plugs were used only 35 deg. was required although the 
maximum power was approximately the same in both cases. 
Upton stated that this agreed substantially with the con- 
clusions reached in his paper. 

Herbert Chase called attention to the fact that the flame 
which issues from the exhaust port of an engine running 
under high load conditions seems to indicate that com- 
bustion is not complete at or near top center as Upton 
stated, but continues up to and after the exhaust valve is 
open. To this Upton replied that after-burning often 
takes place, especially with rich mixtures, but that obser- 
vation through a window in the wall of the combustion 
chamber has shown that combustion is complete at or 
near top center under usual conditions of operation. 

In discussing the report which Lee presented, R. W. A. 
Brewer stated that an analysis of the exhaust gases 
might well be included in the report, since it is not clear 
to what extent the results are affected by incomplete com- 
bustion. He said also that the characteristic curve of 
the carbureter employed on the Ford engine, which is a 
model L-4 Kingston, should be included. Crane agreed 
that both these suggestions are in order and that data 
concerning them will probably be included later, although 
S. W. James said that he considers exhaust gas analyses 
of doubtful value on account of the fact that these gases 
contain unburned products resulting from the partial com- 
bustion of lubricating oil. 

H. L. Horning stated that after-burning is an impor- 
tant factor in controlling the temperature of the exhaust 
of an engine, and said that experiments which he has 
made have shown that the exhaust temperature can be 
very materially decreased by increasing the degree of 
turbulence in the combustion chamber. One of the effects 
of turbulence is to help burn layers of gas adjacent to the 
cylinder walls, which layers tend to remain unburned 
unless turbulence exists. Horning said further that it is 
difficult to secure good turbulence with the usual forms of 
combustion chamber employed with overhead valve en- 
gines. The spark advance required is largely dependent 
upon turbulence while thermal efficiency is greatly 
affected by the same phenomena. Thus the spark advance 
becomes in a way a measure of the degree of turbulence 
as Upton pointed out. The location of the sparkplug is 
also of great importance. Horning indicated it should be 
as near as possible to the center of gravity of the charge 
to be burned. In one case mentioned by Horning a change 
in the form of the combustion chamber which materially 
increased turbulence made it possible to decrease the 
spark advance for maximum power from 37 to 4 deg. 


Changes in Viscosity Affect Economy 


Horning emphasized also the effect of changes in fuel 
viscosity on economy and confirmed parts of the report 
which Lee presented by stating that this effect may be 
greater than that caused by differences in volatility. The 
carbureter fuel orifice should be designed, said Horning, 
to minimize the effect of changes in fuel viscosity. He 
added that he had found that the degree of spark ad- 
vance required is dependent to some extent upon the 
proportion of burned products remaining in the cylinder. 

Crane cautioned against the use of what he termed 
“trick” sparkplugs, in which the electrodes are shielded 
in such a way as not to come into intimate contact with 
the charge to be burned. Great differences in power and 
performance are apt to result if this factor is not given 
consideration. 

The conclusions drawn from Lee’s report on the summer 
ome tests on the Washington Speedway Course are as fol- 
ows: 
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YNDER summer weather conditons the differences in 

economy obtainable with the four test fuels were much 

smaller than the differences in estimated production of 
these test fuels. 

The results were sensitive to small changes in carbureter 
adjustment as illustrated by the fact that with a fixed 
adjustment better economy was obtained with the less 
volatile fuels, whereas when the carbureters were adjusted 
for each fuel somewhat better economy was obtained with 
the more volatile fuels. 


More Dilution with Less Volatile Fuels 


The results of the road tests for crankcase dilution indi- 
cate that there was a greater rate of dilution with the less 
volatile fuels. 

At constant speed and with very lean carbureter settings 
the fuel consumption with “B” fuel was less than with 
“D,” but at carbureter settings for normal use, the reverse 
is true. 

This is due to the fact that a leaner mixture is obtained 
with “D” than with “B” at a given carbureter setting be- 
cause of its greater viscosity. This is also the explana- 
tion of the differences in fuel consumption at iixed car- 
bureter settings, found in the summer runs. 

The results of the winter road tests are then in general 
agreement with those of the summer tests. For this rea- 
son and because of the impracticability of making a study 
of the relative effects of the various operating conditions 
when all conditions are varying widely, it was decided to 
concentrate time and effort upon the engine set-up in the 
laboratory. 

Many trial runs were made with the four test fuels 
under conditions covering a wide range of air temperature, 
circulating water temperature, mixture ratio, speed, and 
load. 

With each speed, load, air temperature, and fuel a mix- 
ture ratio run was made, i.e., the carbureter was adjusted 
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for what appeared to be a maximum power mixture and 
the fuel consumption taken with that setting. Then two 
leaner and two richer settings were also used. 

There was usually no difference in fuel consumption as 
between the test fuels “B” and “D” at either maximum 
power or maximum economy carbureter settings. 

With this (the Ford) engine under conditions of low 
speed and temperature, more of “D” than of “B” is re- 
quired to give a maximum power mixture or to operate 
at all. 

The results indicate a decrease in fuel consumption with 
rise in temperature and this effect is perhaps more marked 
in the case of “D” fuel. The temperature effect is most 
pronounced at that speed and load at which the difference 
between “B” and “D” appeared. 

The reasons for this change in consumption with tem- 
perature are probably also the reasons for differences in 
economy as between two fuels of widely different vola- 
tilities. If all cylinders of an engine could be fitted with 
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identically equal mixtures of gasoline vapor and air at the 
time of ignition regardless of air temperature and the 
volatility of the fuel, there is little reason to believe that 
there would be an appreciable difference in fuel economy 
between fuels or temperatures within ranges considered. 

However, at the temperatures and with the fuels used 
in this test the mixtures received by the cylinders may 
not be similar and the fuel may not always be entirely 
vaporized by the time of ignition. 

The results of the constant speed tests with the “Z’’* 
engine do not show large differences in fuel consumption 
as between fuels “B” and “D.” The greatest difference 
observed was much less than the difference between the 
estimated productions of the two fuels. 

It is concluded that the difference in volatility which 
exists between “B” and “D” fuels is not so large as to 
produce considerable differences in fuel consumption in 
existing automobiles, at least under constant speed con- 
ditions. Whether or not richer mixtures would have to 
be used with the less volatile fuel in order to obtain equal 
ease of starting and acceleration is yet to be determined. 
It should be remembered in this connection that the accel- 
erations involved in the Speedway tests were satisfactorily 
accomplished with the less volatile fuels. 


Results of Needle Valve Tests 


The reasons other than difference in efficiency why the 
(carbureter) needle valve opening must be increased to 
give a maximum power mixture when the air temperature 
is decreased, seem to be as follows: 

. (1) The lower the air temperature the less the pres- 
sure difference inducing fuel flow which will be produced 
by a given weight of air flowing through the carbureter. 
The air flow remaining unchanged and the fuel flow de- 
creasing, a leaner air-fuel ratio will result if the needle 
valve opening is not increased. 

(2) The lower the fuel temperature the greater its 
viscosity and the greater the viscosity the less the flow, 
other conditions remaining the same. To maintain a 
constant air-fuel ratio this effect must also be compen- 
sated for by an increase in needle valve opening. The in- 
crease in fuel density with decrease in temperature tends 
to compensate for this viscosity effect but with gasoline 
the viscosity changes much more rapidly with tempera- 
tures than does the density. 

When drivers observe a difference in fuels as regards 
flexibility, power, and acceleration, these differences may 
be due more to the fact that a leaner mixture is obtained 
with the less volatile and more viscous fuel at a given 
carbureter setting than to any difference in vaporization 
or distribution. In fact the fuel consumption may be as 
low or lower under these conditions. 





*This is understood to be a Ford engine. 
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Variations in the end points of the gasoline now sold 
may indicate corresponding variations in viscosity. 

Some preliminary runs made at 600 r.p.m., full throttle 
and part throttle, with “A” and “D” fuels and with sey- 
eral mixture ratios indicated as follows: 

(1) That the rate of dilution with the less volatile fue] 
“D” was greater than with “A.” 

(2) That the dilution was greater at full load than at 
part (with the same air and water temperatures), and 

(3) That the richer the mixture the greater the dilution. 

A greater rate of dilution was obtained with the less 
volatile fuel “D” than with “B” under each of four com- 
binations of air and water temperature. This difference 
in rate of dilution is evidenced not only by the viscosity 
and per cent dilution curves but also by the change in 
the amount of lubricant in the crankcase. The apparent 
oil consumption is almost always less with “D,” indicating 
a greater addition of fuel to the lubricant. 

It is evident that with this engine and within the given 
ranges of temperature the circulating water temperature 
had a much greater influence upon the rate of dilution 
than did the carbureter air temperature. 

The rate of crankcase dilution was greater with the less 
volatile fuels under all conditions of test. In that these 
conditions cover a wide variation of load and mixture 
ratios and of air and water temperatures it is reasonable 
to suppose that such would be the case during a large 
majority of the time of operation of existing cars. That 
many cars use engines differing from the test engine in 
design may alter the magnitude of the difference but not 
its existence. 

In general it has been found that the circulating water 
temperature has the greatest single influence upon the 
rate of dilution and that mixture ratio has considerable 
effect. 





Engineers Trying to Design Cargo 
Carrying Vehicle for Use of Army 


Efforts were made to devise specifications for a single 
type of cargo-carrying vehicle fer all forms of army 
war service at the meeting of the Ordnance Advisory 
Committee Wednesday. While this objective was not 
reached, it seems probable that as a result of the dis- 
cussion the ten or twelve types now in use can be re- 
duced to two: one a 244-ton and one a 5-ton model. Prob- 
ably both will be tractor caissons. 

Obvious difficulties stand in the way of designing a 
vehicle equally suited to the varying cargo-carrying 
needs of the infantry, heavy artillery, light artillery, 
medical division, cavalry and tank corps. The Govern- 
ment is eager to develop such a vehicle, however, and to 
this end that the efforts of the conference were directed. 

The difficulty of getting into production rapidly on a 
special vehicle in time of war was one of the chief prac- 
tical objections brought out at the session. After con- 
siderable discussion it was rather generally agreed that 
one of the 214-ton caterpillar tractors now being made com- 
mercially will meet all requirements except those of the 
tank corps. For tank corps service, a 5-ton, specially 
designed job appears to be necessary. 

Definite conclusions were not reached by the commit- 
tee, as ultimate decision rests with the army. The Ord- 
nance Advisory Committee consists of two sections, one 
of army members and one of S. A. E. members. The com- 
mittee is as follows: 


Army: General C. L. H. Ruggles, chairman, General S. D. Rockin- 
bach, Col. George Vidmer, Col. C. F. Jenks, Col. C. S. Stayer, Major 
A. B. Quinton, Major B. O. Lewis, Major W. R. Scott and Major 
J. W. Anderson. . 

S. A. E.: Col. William G. Wall, Col. H. W. Alden, George W. 
Dunham, Charles M. Manly and B. B. Bachman. 
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Drastic Legislation Predicted Unless Headlamp 
Standards Are Utilized 


Representatives unanimous in this belief. 


existing measures. 


leave adjustments to dealers. 


ORE drastic headlamp legislation is inevitable un- 

less motor vehicle engineers, manufacturers and 
dealers avail themselves of the simple, inexpensive stand- 
ards which have already been set up. This warning was 
the outstanding feature of the meeting devoted to head- 
lamp glare. These standards are the product of the joint 
effort of the Society of Automotive Engineers, the Illumi- 
nating Association Committee, the U. S. Bureau of Stand- 
ards and the motor traffic administrations of a great 
number of the states. Representatives of these organi- 
zations were present at the meeting and were unanimous 
in predicting more stringent legislation unless headlamp 
construction, equipment and road adjustment is given 





R. N. Falge, of Nela Laboratories, read a paper 
on headlamp glare 


attention and made comparable to the engineering stand- 
ards of the balance of the car. 

A common ground which is_convenient for every in- 
terest involved is within reach of the manufacturer. In 
fact, the necessary features of design embracing loca- 
tion, lens and reflector equipment and focus adjustment 
are included as original equipment by the majority of 
manufacturers. These features are, however, of small 
value if adjustment is left to the average present day 
dealer. He derives no immediate income from the ad- 
justment of headlamps and, therefore, hands improper, 
illegal lighting equipment onto the customer, who has not 
the slightest idea of what internal conditions are neces- 
sary for compliance with the law and the public safety. 

Education of the dealer and, through him, of the cus- 
tomers, was emphasized in almost the same measure as 
the thread of drastic legislation. If a manufacturer has 
tested lamp equipment to his approval and the satisfac- 
tion of the joint code, it is but logical for him to insure 
the same standard of performance in the hands of the 
ultimate user. It was also pointed out that specification 
is the function of the engineer rather than the purchas- 
ing agent. Too many lenses, bulbs and reflectors of a 
slightly smaller ‘original cost, but a tremendous decrease 
in efficiency have been substituted by the purchasing 
agent after adequate specifications by the engineer. 


Favor supporting 


Manufacturers urged to take lead and not 


Specifications up to engineer. 


In an illustrated paper, R. N. Falge of the National 
Lamp Works of the General Electric Co., presented the 
existing situation and its remedy before a well attended 
meeting. A demonstration followed, in which the bad 
effects of maladjustment of focus or lamp location, poor- 
ly ground lenses and imperfect reflectors were graphically 
shown. As opposed to these objectionable features, the 
results of well designed, existing lamp installations were 
also pointed out. In every case the standard lighting 
diagram was used. 

In his paper, Falge stated in part: 





[Pre the progress that has been made in the last 
few years in improving automobile headlamps, the con- 
ditions prevalent on the main highways of the country, 
particularly those near large cities, remain unsatisfac- 
tory. The genuine concern that is apparent everywhere, 
the fact that State legislatures in attempting to improve 
conditions are findng it necessary to strengthen the laws 
all indicate that this matter, which has so direct a bear- 
ing on the safety of the motorist, has not been handled 
as effectively as have others of less importance that have 
to do merely with road performance and repair bills. 
Without question, if motorists generally eould be made 
to realize two facts, an immediate and far-reaching im- 
provement in head-lamps would result. These are that 


(1) It is entirely possible to get better road illumination, 
and at the same time prevent objectionable glare, by 
properly adjusting the majority of the head-lamps 
now in service 

(2) A driver, who makes the proper adjustments now, 
without waiting for others to make them, not only 
will remove the annoyance he is causing everyone 
else, but also will provide himself with a head-lamp 
that is better and safer and that will make it easier 
for him to pass cars with glaring head-lamps. 


The erroneous idea that headlamp adjustments are 
made for the sole benefit of others would more easily be 
dispelled and the cooperation of motorists in improving 
conditions would be obtained more readily, if motorists 
were provided with accurate equipment, simply adjust- 





R. E. Carlson G.R.Pennington Marie Luhring 
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A.C. Bergmann 1.C. Freeman E. L. Jones 

able, and with instructions so clear and so comprehensive 
that they might easily be followed and intelligent allow- 
ance be made for such commercial variations in the equip- 
ment as would affect the distribution of light. 

Good head-lamps without objectionable glare may be 
obtained by concentrating the rays emitted in all direc- 
tions from the filament of the lamp into a shallow band 
of light having a candlepower hundreds of times greater 
than that of the lamp, directing this band of light 
straight ahead of the car and tilting it so that the top 
edge or cut-off of the beam is at the level of the head- 
lamp. The beam should spread to the sides far enough 
to illuminate the ditches and turns. A diffused light of 
low intensity sufficiently strong to reveal pedestrians, 
overhanging obstructions and the like, but not enough to 
blind approaching drivers, is desirable above the cut-off. 

To illuminate the road-bed most effectively, the maxi- 
mum intensity should be placed as near the top of the 
beam as possible, whence it will be projected farthest 
down the road. Since the eye accommodates itself rather 
slowly to changes of intensity, the candlepower should 
fall off toward the bottom and sides of the beam to illum- 
inate the road-bed evenly and to eliminate the bright 
spots that reduce the visibility of points beyond them. 

Lamps should be uniform and efficient in performance 
throughout their life. They should have highly concen- 
trated filaments to give the minimum beam-divergence. 
The filaments should be placed accurately with respect to 
the locking pins and to the axis of the base to minimize 
beam distortion. They should not sag in service. 

Sockets should grip the bases firmly and fit the re- 
flector sleeves closely so that the lamps shall not be 
jarred out of adjustment when the car passes over rough 
spots in the road. The socket and the reflector axes 
should coincide. The electrical resistances at the con- 
tacts should be low to minimize the loss of light. 

Reflectors should be highly efficient and should not 
warp or tarnish in service. Inaccurate contour causes 
glare and unsatisfactory road illumination. 






uN) 


2 


Joseph Anglada 


William P. Kennedy 


W. M. Sweet 


F.. E. Watts M.L. Heminway 

Lenses should be free from hills and hollows caused 
by the careless polishing of the glass molds. Their de- 
sign should be based on sound engineering principles. 

Door should be easy to remove and to replace. Means 
should be provided to prevent the lens from rotating. 

Universal mountings should be provided to facilitate 
aiming. The importance of proper aiming cannot be over- 
emphasized. 

Adjustments should be carefully made before the car 
is delivered to the owner and simple but adequate in- 
structions for readjusting should be given in the instruc- 
tion book. 

The fact that a few of the parts manufacturers are 
able to furnish equipment that will meet most of the 
requirements discussed above at little if any increase in 
price is proof that it is today commercially possible and 
practicable to attain the required standards of accuracy. 
Satisfactory performance, however, is unquestionably of 
sufficient importance to justify the small additional cost 





Neil McMillan Jr. 


R.A. Brannigan 


J. I. Brandenburg 


of thoroughly satisfactory equipment when it is neces- 
sary. 

The use of devices that will obviate the necessity for 
focusing and that will leave to the motorist only the sim- 
pler adjustment of aiming should increase the number of 
cars with properly adjusted head-lamps and should assist 
materially in regaining the cooperation of car-owners in 
improving head-lamp conditions throughout the country. 

The accurate construction and easy adjustability of 
automobile head-lamps, though they have received much 
attention, are still susceptible of further improvement. 
If motorists realized that the road would be illuminated 
better, objectionable glare could be avoided and a better 
and safer head-lamp would be produced by properly ad- 
justing the head-lamps now in service, an immediate and 
far-reaching improvement would be effected. 

The requirements are given for the uniform and sat- 
isfactory service of lamps and of such parts as filaments, 
sockets, reflectors, lenses, doors and mountings, the un- 
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derlying idea being the use of devices that will obviate 
the necessity for focusing and leave to the motorist only 
the simpler adjustment of aiming. 


T HE head-lamp is a very sensitive device. The distances 
from the filament to the reflector and the lens 
are so short as compared with the distances ahead of 
the car to which the light is projected that satisfactory 
results cannot be expected with inaccurate or poorly ad- 
justed equipment. 

Even when the equipment is good, the problem of se- 
curing proper adjustment still remains. Greater sim- 
plicity will help in its solution. The proper adjustment 
of all devices in general use today necessitates both focus- 
ing and aiming. 

In the discussion which followed, the Motor Vehicle 
Commission of New Jersey, was represented by J. J. 
Shanley. He stated that eleven states comprising all 
of New England, with the exception of Rhode Island, 
but also including Maryland and Ohio, had jointly agreed 
on the code adopted by the committees of the Illuminating 
Association and the S. A. E. Further, this code is 
eminently satisfactory and bids fair, if complied with, to 
be of an enduring nature. He also emphasized the need 
for dealer and driver education to offset the possibility 
of more drastic legislation. 

The Bureau of Standards was represented by Dr. 
Sharpe who presented an illustrated discussion of find- 
ings of a nature similar to those of Falge and Shanley. 

As the result of their investigations, the Bureau has 
found that 60 per cent of head-lamp adjustments on new 
cars in the hands of ultimate users are extremely in- 
correct and dangerous, 34 per cent are passable and but 
6 per cent are correct. The members of the Bureau 
strongly recommend the establishment of state oper- 
ated inspection and adjustment stations, where the user 
may have his lamps corrected to suit the requirements of 
the law and personal and public safety. 

Cooperation of the manufacturer was assured by Al. 
Reeves of the National Automobile Chamber of Com- 
merce, who advanced a plea for more adequate notice of 
new legislation by various states. That the head-lamp 
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C. W. Spicer 


situation is of serious nature was borne out by his state- 
ment that no less than 43 state legislative bodies now 
have motor vehicle head-lamp legislation in their calen- 
dars. In view of this fact, he is inclined to doubt the 
economy of skimping on the head-lamp design and instal- 
lation and stated that the increased cost of a satisfactory, 
legal equipment would undoubtedly be an excellent in- 
surance against future expense and legal complication. 
Several members of the Society discussed various 
phases in agreement with the opinions of the previous 
speakers. All were entirely in favor of supporting mea- 
sures which would result in making head-lamps meet 
the requirements of the joint code which forms the com- 
mon ground between the manufacturers and many states. 
New State legislation is everywhere tending toward the 
adoption of this code. If the manufacturer will realize 
on his opportunity by better original equipment where 
it is required and make the benefits available to the user 
by educating dealers and, finally, users, the possibility of 
more drastic laws will become increasingly remote. 


Keen Competition Features Sporting Events 
at Meeting 


Pleasure enhanced by arrangement of program which enabled 


schedule to be run off with plenty of time. 


est number of competitors. 


“ OLF again attracted more competitors than any other 
Le sport, but all of the events were well patronized. 
Gordon Brown of the Condensite Co. earned the title of 
all-round champion by winning the greatest number of 
individual points, while the Metropolitan representatives 
ran away from the other sections by accumulating 12412 
points as against 101%4 for Cleveland and 96 for Detroit. 

Pleasure in athletic activities was greatly enhanced by 
the increased amount of «time devoted to them. All of 
the tournaments were started promptly and the final 
rounds were completed without difficulty before the close 
of the convention. A number of ladies’ events were staged 
in addition to the men’s activities. The Sports Commit- 


Golf draws great- 
Metropolitan members excel. 


tee, headed by Mason P. Rumney, deserves considerable 
credit for the efficiency of its efforts. 
Results of some of the more important sporting events 
were as follows: 
Golf 


I. W. Danforth defeated D. W. Meigs 2 up in the finals 
of the championship flight. C. E. Dwyer defeated C. S. 
Salzman for the Class B championship. B. 8. Gier won 
the Class C flight by defeating Joseph Bijur in the finals. 

W. R. Flannery was first in the driving contest, with 
Sanford Brown second. The putting contest was won by 
Sanford Brown. C. T. Myers was second and C. H. Foster 
third. 


NN ARCADE 
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A. L. Reeves 


B.W.Meigs F.W.Davis I.W. Danforth 


Meigs defeated Reeves and Danforth beat Davis in the semi- 
finals of the golf tournament. Danforth won from Meigs 
2 up in the finals 


Trap Shooting 


W. H. Miller won the trap shooting championship, hav- 
ing compiled the best total score for three days’ shooting. 

A prize was awarded to the winner for each day. W. H. 
Miller led the field on Tuesday, R. S. Ellis on Wednesday 
and H. B. Hobart on Thursday. 


Baseball 


The Detroit Section won the baseball championship by 
defeating the Indiana-Midwest combination 6 to 4 and the 
Cleveland Section by a score of 8 to 7. 

Swimming 


Gordon Brown, the all-around champion, was the indi- 
vidual star of the swimming meet. He accumulated firsts 
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in the 33- and 66-yard swims and in several other events, 

L. C. Hill won the plunge for distance and S. M. Lee 
the fancy diving contest. 

The sectional relay race went to the Metropolitan Sec- 
tion team composed of Gordon Brown, Sanford Brown, N. 
MacCoull and Ira Snead. 

Tennis 


Norman G. Shidle defeated Coker F. Clarkson in the 
finals of the men’s singles 7—5, 6—1, 6—1, while Herbert 
Chase and Shidle defeated Clarkson and Henry M. Crane 
by scores of 6—4, 6—4, 6—1 in the finals of the men’s 
doubles. 

Horse Shoe Pitching Contest 


The horse shoe pitching contest was won by H. M. Par- 
sons. W.L. McGrath was second and A. D. T. Libby third. 


Field Events 


Following is a list of the winners of some of the more 
important field events: 

50-yd. dash, men under 30—E. O. Jones. 

50-yd. dash, men 30 to 40—N. McMillan. 

50-yd. dash, men over 40—R. Abell. 

Fat man’s race—T. V. Buckwalter. 

Three-legged race—N. McMillan and E. O. Jones. 

Potato race—N. McMillan. 

Shot put—T. V. Buckwalter. 

Hop-step-jump—B. W. Brodt. 

Standing broad jump, men under 40—R. M. Powell. 

Standing broad jump, men over 40—T.: V. Buckwalter. 

High jump—J. C. Talcott. 

Intersectional relay race—Detroit (N. McMillan, E. 0. 
Jones, F. F. Kishline, B. W. Brodt). 


Side Lights on the S. A. E. Summer Meeting 


KRON brought balloon tires to the meeting but Dayton 
provided the balloon. A captive member of this species 
was hitched on the lawn in front of the Monmouth on 
Friday afternoon. Members and their friends who tried 
out the single seater car attached seemed to be more in- 
terested in the sensation of flying than in the hand opera- 
tion of the helicopter propellers. As the hydrogen filled 
gas bag deprived the birdmen and their spectators of their 
regular smoking privileges, some of the nervous tension 
may be explained. 





Speaking of smoking, the Cleveland Section passed out 
cigarets before dinner, one evening. The brand was: a 
well known one which was enjoyed by the ladies as well as 
by the men. The only disgruntled customers were the late 
arrivals who rushed in from golf or tennis after the 
available supply had been consumed. 





The relation of ignition and turbulence was demon- 
strated by the Metropolitan Section in a very interesting 
session. Late Thursday evening, some of the members 
and their wives and friends who were practising dancing 
at the Monmouth suddenly suspicioned that the Volstead 
fleet was staging a bombardment offshore. Upon rush- 
ing to the front porch, they discovered that an elaborate 
display of fireworks was the cause of the bombardment. 
This exhibition was a new departure in the way of sec- 
tional entertainment and made a great hit with the young- 
sters, no less than with the engineers assembled. 





Among the numerous pairs of Siamese twins at the meet- 
ing were Alfred Reeves and M. L. Heminway, the capable 


general managers of the N. A. C. C. and the M. & A. M. A. 
They roomed together, played golf together and attended 
meetings together. Heminway watched all kinds of sport- 
ing events as well as the beauties of the beach. He com- 
plained that his feet hurt him. Reeves got away to ua bad 
start. The first night there he had toothache. The next 
afternoon, when he started to incase himself in immaculate 
white flannel trousers, he found the tailor had sent him a 
pair designed like a tent and entirely too commodious for 
his somewhat slender figure. 





A wireless message was received from F. E. Moscovics, 
one of the hand picked guests on the maiden cruise of the 
dry but luxuriously reconstructed Leviathan. He said he 
was inspecting the huge ship to see that it conformed to 
the S. A. E. standards and that he had found the fuel 
volatility was running high. 





During the course of the aquatic sports, two of the mer- 
maids of the American Olympic swimming team delighted 
the audience with an exhibition of real swimming and 
plain and fancy diving. A course of private instruction 
can be recommended to at least one amphibious member 
of the Metropolitan Section. 





That four-wheel brakes are no protection against the 
Jersey police was learned by M. Guillemon. While dem- 
onstrating the merits of the servo-mechanism on his big 
Renault, Guillemon was picked up by a motor cop who 
testified to a speed of 60.2 m.p.h. The judge released M. 
Guillemon with an admonition and a $25 fine without 
the inconvenience of a term in the local jail. 
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A wide variety of cars in the middle and upper price 
classes were shown with four-wheel brake equipment. A 
few of these were factory exhibits, but most of them be- 
longed to four-wheel brake companies or private owners. 
Among the cars at the meeting equipped with the new 
brakes were a Packard, a Cadillac, a Renault, a Buick, 
and a Pierce-Arrow. 





W. S. James of the Bureau of Standards aroused con- 
siderable interest with a new accelerometer of simplified 
construction. The instrument is designed to be of as- 
sistance to State or municipal inspectors in testing brake 
efficiency. 





Golf and tennis players at the meeting owe a debt of 
gratitude to Mack Trucks, Inc., for the buses which trans- 
ported athletes from the hotel to the various battle fronts. 
The buses rendered highly efficient service. 





A five-ton Mack truck equipped with a detachable cater- 
pillar tread was demonstrated by the Cement Products 
Corp. The tread, which consists of a continuous belt of 
hinged steel castings, is driven by standard dual solid 
tires at the rear wheel. Duplicate wheels, which are 
mounted on a dead axle located by radius from the rear 
hubs, carry the forward end of the tread. This arrange- 
ment may be applied to any standard chassis by the addi- 
tion of brackets to the existing frame. 
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W. S. James of the Bureau of Standards and his 
simplified accelerometer 


One of the exhibits was a six-wheeled 5-ton truck 
which is the product of the Quartermaster Corps, U. S. A. 
The wheels were shod with pneumatics all around. It is 
stated that pressures developed at 6 in, under the surface 
of the highway are about half of those resulting from the 
314-ton Class B truck. In the judgment of the Quarter- 
master Corps, this difference in resultant pressure in- 
creases the possible use of existing roads in the United 
States by 200 per cent. This truck is made largely of 
commercial or slightly modified standard units. 


A Few Special Features at Spring Lake 

















1—A closeup of one of the balloon tires. 2—A six-wheeled 5-ton truck was shown by the Quartermaster’s 
Corps. 3—This creeper attachment for trucks was viewed with interest by the engineers. 4—An exhibi- 
tion of swimming strokes and diving by Miss Eileen Riggin and Miss Ethel McGary got a lot of attention 
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WO objectives have been sought in preparing this 
1928 engineering issue of AUTOMOTIVE INDUS- 
TRIES. First, an effort has been made to present au- 
thoritative opinions about the engineering topics of 
greatest current interest ; second, an attempt has been 
made to give the issue a special reference value by 
publishing drawings of some of the most interesting 
parts designs brought out in recent months. 
Our readers must judge how well these two pur- 
poses have been achieved. We shall be glad to re- 
ceive comments of any kind. 


Making Roads to Fit Loads 


F legislators are to act intelligently in the enact- 

ment of laws designed to preserve the highways 
from needless damage by motor vehicles they must 
have scientific data upon which to predicate their 
decisions. Some of this information, happily, will be 
supplied by exhaustive tests which have been under- 
taken by the Bureau of Standards, the Bureau of 
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Public Roads, the N. A. C. C., the S. A. E., and other 
automotive bodies. 

Considerable progress has been made by highway 
engineers in the past few years in measuring the 
relative wearing qualities of various road materials 
under different traffic conditions and they know much 
better how to suit roads to soil conditions. Up to this 
time, however, most of the blame for damage to high- 
ways has been attributed to overloaded motor 
vehicles. 

Overloading admittedly is an evil which should be 
stamped out, but little attention has been given to 
the true economics of the situation. The primary 
purpose of road builders and the automotive industry 
should be to provide the most economical highway 
transport. It is quite possible to go so far in making 
loads fit the roads, rather than roads fit the loads, 
that the result will be uneconomical. 

There should be a happy medium. When the tests 
are completed it may be possible to find a middle 
ground upon which all elements—political, economic 
and transportation—can meet in entire harmony. 


Moline Plow Hurls a Bomb 


ODERNIZATION of distribution methods in the 
farm implement business is proposed by the 
Moline Plow Co. In setting forth its plan, which is 
based upon cash purchases by distributors, with sales 
by them for cash, the company contends that it will 
save dealers 10 per cent and predicts that it will 
result in the “slashing” of prices by competitors. 
Greater profits for dealers will be made possible by 
reduced selling costs for the manufacturer. The big 
question before the industry, the company asserts, is: 
1. Is the retail business to be in the hands of an 
independent and prosperous merchant, master of his 
own business and personal owner of the confidence, 
good-will and respect of his customers and colleagues 
in business? or, 

2. Is it to be conducted by unprosperous manufac- 
turers’ agents, who lose their individuality and the 
good-will of their customers in the domination of 
their suppliers and take from the manufacturer they 
serve a doled out pittance for their pay? 

An emphatic affirmative to the first question is 
held to be the answer. It is asserted that archaic 
selling methods have kept distribution costs so high 
that there has been no profit left for the dealer. 

“Exaggerated investment, crossroad agencies, 
armies of salesmen, shippers, canvassers, accountants, 
collectors, warehousemen, experts, clerks, credit men, 
excesses of small shipments and accounts, branch 
houses, warerooms, managers, overhead—the whole 
mass of foolish waste—all should have followed the 
Indian and the buffalo,” the Moline company protests. 

Another result of wasteful distribution methods, 
it is stated, has been to keep up prices to the consumer. 

In announcing this plan, which is somewhat revo- 
lutionary for the farm implement industry, the Mo- 
line Plow Co. seems to be adapting to its needs the 
methods which long have been in vogue in the auto- 
motive industry. It should be congratulated upon 
its courage in taking so bold a step. 
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The Engineer—An All ’Round Industrialist 


N this industry the engineer occupies a posi- 
tion somewhat different from that held by 
similar men in other mechanical developments. 
From its inception the automobile, as a mechani- 
cal contrivance, has been affected in its im- 
provement by the market reactions and the 
production necessities. 


Standardization and interchangeability of 
parts were matters not essentially agreeable to 
the engineer from the viewpoint of design de- 
velopment but of the utmost value to produc- 
tion speed and the quicker satisfaction of a 
waiting market. 


New discoveries in the mechanical structure, 
accessories or conveniences of the machine were 
encouraged and developed by the action of the 
individual car buyer in his ready acceptance of 
these advantages and his expressed preferences 
for their use. 


The trend of engineering development has 
been influenced by these quick and constant 
market and production influences as in no other 
industry involving serious mechanical prob- 
lems. 


The user of all machines is the final arbiter 
of the value of engineering advances, but in 
most other lines the user is a trained man and 
the machines are used by experts under the con- 
trolled conditions of industrial usage. 


The car owner is the final arbiter of that 
which constitutes the greatest value for the 
money expended, but he is not trained as a 
mechanical expert and does not use the machine 
under controlled conditions. For that reason 
his influence has been more direct, more vicari- 
ous and less easily translated into technical 
terms. 


Design, production and merchandising in this 
field are so closely inter-related that no full 
consideration can be given to one without in- 
volving the other two. No discussion of one is 
possible without introducing the other factors. 


Moreover, this industry is still so young that 
it has not yet passed the formative period and 
its future tendencies must be seen from a con- 
sideration of all three branches. 


The engineer who is interested in the auto- 
motive industry, therefore, has many important 
reasons for a definite study of the general fea- 
tures and tendencies in production and mer- 
chandising. He cannot afford to regard these 
subjects as outside his consideration or their 
tendencies as of little or no effect upon his prac- 
tice. 


In some way or other they do enter into all 
his practical calculations and speculations and 
the current study of them will bring them into 
those calculations more accurately and definite- 
ly. In practice, moreover, the use of the term 
engineering is being extended to cover almost 
all of the activities of the manufacturing. 


Because the term “engineering” is syncnym- 
ous with analytical or scientific approach to 
business—in the thinking of most men—they 
have seized and applied the term to the analyti- 
cal necessities of every part of the business. So 
we come across terms like “production engi- 
neering,” “human engineering,” “industrial en- 
gineering,” “ 


sales engineering,” etc. 


Such uses may destroy the value of the term 
in its more specialized and technical meaning, 
but they serve to illustrate how thoroughly the 
problem of manufacturing is confronted with 
the same necessities all through its operations. 
They do not emphasize sufficiently the fact that 
manufacturing needs—not the composite 
studies of a number of specialists only—but the 
properly related understanding of these activi- 
ties and the objectives. 


Some years ago a very able nurse, superin- 
tendent of her work at one of the large hos- 
pitals, made the remark that there were many 
doctors who knew the eyes, throat or stomach, 
but too few who knew the human body. 


Something of the same problem exists in 
business and is one of the problems in so large 
an industry with so short a history. 


The engineer must study the movements in 
production and merchandising for his own ne- 
cessities in design and development. He should 
study these things in order to get a logical 
understanding of the factory as a whole. 
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Truck Gains Shown 
in Parts Activity 


Curve Likely to Continue Upward 
When Car Operations Begin 
Slowing Down — 


NEw YORK, June 25.—Orders placed 
with parts makers promise a continu- 
ance of capacity operation in many of 
the unit producing plants for a month 
more at least, earlier indications that 
there would be signs of a lull after 
the first of June with a more pro- 
nounced drop beginning with July not 
being borne out. Production has 
shown an exceptionally well-sustained 
upward curve covering an unusually 
long period. Makers are now exerting 
all efforts toward maintaining deliv- 
eries at the mark warranted by the 
present pressure from car and truck 
producers. 

August may see a change in the 
direction of the curve, but the decline 
in parts production is not expected to 
show itself before then, unless there 
comes a general slowing up in demand 
for cars and trucks. 

While car manufacturers take a 
prominent place in the high operations 
of the parts branch of the industry, 
truck builders are probably a more im- 
portant factor in enabling schedules 
to be kept at a high mark. 


Demand Probably Will Last 


The demand for motor trucks shows 
an increasingly wholesome tone which 
presages continued activity in manu- 
facturing operations after the down- 
ward slant has started with automobile 
production. This has been apparent 
since the upward swing of general 
business conditions and the opening 
of new fields for truck use. Rail cars 
and motor buses continue to be called 
for in large volume. The development 
of the move toward wider use of mo- 
tor buses has strengthened consider- 
ably the position of truck manufac- 
turers as has the growing tendency of 
railroad operating companies to adopt 
gasoline rail cars. 

Truck production for May of this 
year is now estimated at 42,983, as 
compared with 23,788 for the same 
month of 1922 and 37,527 for April, 
1928. March output reached 34,681, 
against 21,817 in February and 19,398 
in January. For the first five months, 
output aggregated 156,406 as con- 
trasted to 88,502 for the similar period 
a year ago. 

Major automobile manufacturers re- 
port production at levels that follow 
closely the schedules of last month. 


(Continued on page 1443) 





Business in Brief 


NEW YORK, June 28—Lacking 
definite leads to indicate the trend 
of business operations, the general 
policy of caution still prevails. 
Weather conditions have been such 
as to retard some business activity 
and the customary slowing down 
for the summer months is at hand. 
Definite action in the industrial 
field in general now awaits the 
passing of summer and more exact 
knowledge of crop conditions. 


Crops in general have benefited 
by weather conditions and some 
lost growth has been made up. The 
price situation is not very favor- 
able to the farmer. While corn 
prices have reached the highest 
point of the year, grains have 
fallen to the lowest point. Great 
uncertainty reigns in the cotton 
market and exports have de- 
creased. 


Conditions in the iron and steel 
industry remain practically un- 
changed. Orders continue to come 
in in sufficient volume to keep mills 
operating at a high level. Produc- 
tion on the whole is slackening, due 
in large measure to the _ hot 
weather and to a desire to make 
repairs. Slight softening in prices 
has been noticeable, chiefly among 
the independents. 


Car loadings for the week ending 
June 9 aggregated 1,013,249 cars, 
or an increase of 81,208 cars over 
the week previous. This is the sec- 
ond time this year that loadings 
have exceeded a million and it is 
the fourth largest loading on 
record. Manufactured products 
showed an increase of approxi- 
mately 3500 cars and grain prod- 
ucts gained. This record loading 
is a good measure of the prosper- 
ity of the immediate past. 


The granting of higher wages 
to the New York bricklayers has 
stimulated building operations in 
that city. 











Assets of Crow-Elkhart 
Sold to Century Motor Co. 


ELKHART, IND., June 27—The Cen- 
tury Motor Co. of this city, owned by 
M. E. Hoshaw, Peter T. Longacher and 
F. E. Hughes, has bought at a trustee’s 
sale the assets of the Crow-Elkhart 
Motor Corp. for $78,700, subject to a 
mortgage, and special assessments total- 
ing $16,000 on the twenty-six-acre land 
tract. The total liabilities of the Crow- 
Elkhart company are about $800,000 and 
it is said that general creditors and 
stockholders will get nothing, while 
noteholders will receive about three cents 
on the dollar. 

The Century company has been manu- 
facturing the Morris London for export. 
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Fisher Makes Shepard 
Art Part of Ternstedt 


Latter Will Assume Direction of 
Division with Paul W. 
Seiler at Head 





DETROIT, June 27—The Shepard Art 
Metal Co. has been combined with the 
Fisher Body Corp. as a part of the Tern- 
stedt Manufacturing Co. and will here- 
after be known as the Shepard Division 
of the Ternstedt company. C. B. Shep- 
ard, who has been in charge of the Shep- 
ard company, has resigned, and the di- 
rection of the company will be assumed 
by the Ternstedt organization, headed 
by Paul W. Seiler. 

The announcement of the change’ was 
as follows: 

Fred J. Fisher, president of the Fisher 
Body Corp., announced today the acqui- 
sition of the Shepard Art Metal Co. by 
the Ternstedt Manufacturing Co. Both 
of these companies have for a number 
of years been owned by the Fisher Body 
Corp., and the amalgamation of the two 
companies is made with the view of ef- 
fecting economies inherent in such a 
combination. 

The Shepard Art Metal Co. has in 
the past been one of the largest and 
best known companies devoted to the 
production of high-grade interior fittings 
for closed motor cars. The combination 
thus effected will enable the Ternstedt 
company to offer a complete line of both 
mechanical body equipment and interior 
fittings. 


New Shepard Plant 


The Shepard plant, which in the future 
will be operated by Ternstedt as the 
Shepard Art Metal Division, will, upon 
the completion of the plant now under 
construction, have a floor area of over 
200,000 sq. ft. and will give Ternsteat 
an aggregate floor area far in excess of 
1,000,000 sq. ft. of manufacturing floor 
space, The production of interior fit- 
tings will be continued in the Shepard 
plants. 


New York and Chicago 
Salon Dates Announced 


NEW YORK, June 26—Announcing 
that the nineteenth annual Automobile 
Salon will be held at the Commodore, 
New York, Nov. 11 to 17 and at the 
Drake in Chicago Jan. 26 to Feb. 2, in- 
clusive, the management says that fif- 
teen exhibitors have contracted for space. 

The list includes Cunningham, Daniels, 
Hispano-Suiza, Isotta Fraschini, Lancia, 
Minerva, Renault, Rolls-Royce and Voi- 
son of foreign make. 

Among American cars to be shown by 
body builders are Cadillac, LaFayette, 
Lincoln, Locomobile, Marmon, Packard 
and Peerless. 

Custom coachwork builders with spe- 
cial exhibits are Fleetwood, Holbrook, 
Kellner, Le Baron, Seaman and Rubay. 
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Horace De Lisser, 
Ajax Founder, Dies 


Ill for Brief Time—Was Ajax 
Chairman and Also Head of 


Rubber Association 


NEW YORK, June 27—Horace De 
Lisser, founder and chairman of the 
board of directors of the Ajax Rubber 
Co., and president of the Rubber Associ- 
ation of America, died at his home in 
this city yesterday after a brief illness 
resulting from a nervous breakdown. 
Mr. De Lisser was one of the pioneers in 
the tire industry, dating his connection 
from the old. bicycle days. 

His first association with the industry 
was in 1896 when he became identified 
with the International Tire & Rubber 
Co. of Milltown, N. J. When Michelin 
took the company over in 1899, Mr. De 
Lisser went with it and continued his 
connection with Michelin until 1902. In 
that year he organized the Ajax Stand- 
ard Rubber Co. which became the Ajax- 
Grieb Rubber Co. in 1906 through a com- 
bination with the Grieb Rubber Co. Nine 
years later this company became the 
Ajax Rubber Co. 

Mr. De Lisser served as president of 
Ajax from its inception until the time 
he left to become vice-president of the 
United States Motor Co. During his 
association with the latter company, 
however, he did not sever his entire con- 
nection with Ajax but continued as a 
director. 

His association with the Rubber As- 
sociation began with the formation of 
that organization and just prior to his 
election to its presidency the first of this 
year he served as first vice-president. 

He was born in Kingston, Jamaica, 
fifty-six years ago and came to this 
country when he was ten years old. 





Columbia Capitalization 
to Be Cut to $3,000,000 


DETROIT, June 27—Stockholders of 
Columbia Motors Co., at the annual meet- 
ing this week, voted to reduce the capi- 
talization of the company from $6,000,- 
000 to $3,000,000 and issue shares of no 
par value. President J. G. Bayerline said 
the new stock will be placed on a dividend 
basis later. A. R. Demory, former 
president of the Timken Axle Co., and 
C. R. Talbot, vice-president of the Na- 
tional Bank of Commerce, were elected 
to the board of directors. 

In the report to stockholders, Theo- 
dore Barthel, secretary, and George Mar- 
tin, treasurer, said that the company had 
operated at a profit for the last twelve 
months, and that during the first four 
months of this year there were shipped 
from the factory 22 per cent more cars 
than during any like period for more than 
nine years. Reports from dealers and 
distributors indi¢ated that this good busi- 
ness could be expected to continue. 

The stockholders also approved the 
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through the remaining six months. 


imposed on them by large crops. 


when their crops are marketed. 


buying of the year. 


affected by year to year influences. 


considerable deliberation. 


eration. 





Cost of Maintenance Will Be a Greater Factor in Sales 
When Experience of Owner Becomes More Complete 


By H. H. RICE, 
President of the Cadillac Motor Car Co. 


USINESS has had its recession for the year, somewhat more of a recession 
than the situation demanded apparently,‘ for it has resumed, after its 
short setback, on a vigorous scale and promises continuous development 
There is little possibility of inflation 
because the business forces of the country are too alive to its disastrous con- 
sequences. The brief falling off we have just had indicates that the situation 
will not be permitted to get out of hand. 
what too drastic but it served the purpose and business has resumed quickly. 


Throughout the grain country we have the promise of abundant crops and 
greatly increased prosperity in the latter part of the year. 
tives report conditions in sections reached by their lines as favorable for big 
business and they are rallying their forces to be prepared to handle shipping 
The successful movement of crops this year 
will be an important factor in the business of the late year. 


It is reported by rail executives that farmers are ready to enter the mar- 
ket and that the general feeling among farmers tends toward extensive buying 


Good general business will mean a continuance of the heavy automobile 
Although the largest part of this, of course, will fall to 
the lot of manufacturers in the smaller car classes, there will be proportion- 
ately increased buying in the high priced lines. Every buyer of a low priced 
car is a possible ultimate purchaser of a high priced car, although the move- 
ment toward the high priced is more gradual and steadier and not so much 


Generally prosperous conditions set up a rush of buying in the lower 
priced lines, while the purchase of a high priced car is usually a matter of 
Although a man may arrive at a point where his 
circumstances would warrant the purchase of a better car than the one he 
owns, he waits until he is certain that he can afford it. 
hesitation in the purchase of lower priced cars. 


Although the first cost of an automobile continues to be the dominating 
factor in the purchase there is more thought being given to the possibility 
of ultimate saving through the lower maintenance and longer life of higher 
priced vehicles. This has not reached a point where it is reflected in the buy- 
ing but as the experience of owners becomes more complete it will create 
buying among many persons who have been giving first cost primary consid- 


Reduction of initial payments on higher priced cars and spreading the 
payments over a longer period probably would have the effect of creating a 
larger volume of buying but I do not think manufacturers would find it advis- 
able to create business this way. Present periods of payment are not too short 
for persons legitimately buyers in this field. 
to defer his purchase until he could make it under the regular plans. 


Detroit, June 26. 


In my opinion the check was some- 


Railroad execu- 


There is far less 


It would be better for a buyer 








proposition to bid for the property of 
Liberty Motor Car Co. at receiver’s sale 
July 3, and efforts will be made to pur- 
chase the property at private sale prior 
to that date. If the deal is consummated, 
83,334 shares of new stock would be 
sold at $6 a share, 20 per cent of this 
amount being already subscribed contin- 
gent upon acquisition of the Liberty prop- 
erties. 


Millionth Bowser Pump 
Produced During June 


FORT WAYNE, IND., June 27—S. F. 
Bowser & Co., Inc., manufacturer of 
pumps and tanks, turned out its millionth 
pump this week, observing the event 
by closing the plant for half a day and 
holding a celebration at Weisser Park, 
attended by 4000 persons. The pump 
will be mounted on a pedestal in front 
of the company’s offices. Business this 
year will approximate $12,000,000. 


Trust Estate Operates 
Factory of Rotary Tire 


ZANESVILLE, OHIO, June 26—The 

Hubbell Rubber Co., a trust estate, has 
been formed in this city with Charles 
C. Hubbell as president to operate the 
former plant of the Rotary Tire & Rub- 
ber Co., erected just outside the limits 
of Zanesville, about four years ago. The 
deal for taking over the plant was com- 
pleted May 10, and steps were taken to 
put the plant into operation, which was 
done about June 1. 
- The organization is known as a com- 
mon law trust and has as _ trustees 
Charles C. Hubbell, H. M. Donaldson, 
who is vice-president; E. E. McCloud, 
who is secretary; T. E. Diltz, who is 
treasurer, and H. E. Elliott. As soon 
as the friendly receivership of the Hub- 
bell Rubber Co., an Ohio corporation 
which never operated, is closed up, Hub- 
bell plans to charter a company to be 
known as the Hubbell Rubber Co. 
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Barley Now Roamer; 


Has Big Cab Order 


Stock of Company, Representing 
a Consolidation, Will Be 
Listed on Exchanges 


KALAMAZOO, June 25—Organi- 
zation of the Roamer Motor Car Co. 
which consolidates the interests of 
the Barley Motor Car Co. and the 
Kalamazoo Realty Co., is announced 
by President A. C. Barley. 

The new company has an author- 
ized capital of 300,000 shares of no 
par common, of which 200,000 shares 
are to be issued immediately and 
listed Monday morning on the New 
York Curb and the Boston Stock Ex- 
change. The company will also carry 
in the treasury $1,000,000 of pre- 
ferred stock, which may be issued 
later. 


Reports New York Order 


In connection with this campaign of 
refinancing, announcement is also made 
that a $19,000,000 contract has been 
closed with Diamond & Murphy, a New 
York distributing house, for Pennant 
taxicabs for delivery during a five year 
period, 1200 of which are for delivery 
during the current year. Other large or- 
ders have also been placed in Philadel- 
phia, Cincinnati, Pittsburgh and other 
metropolitan centers. 

In addition to the extensive manufac- 
ture of taxicabs, the company also reports 
a vapidly growing demand for Roamer 
and Barley motor cars. 

The Roamer Motor Car Co.’s refinanc- 
ing cAmpaign has been in progress for 
several weeks. It was conducted joint- 
ly by the executives of the company; 
Olmsted & Mulhall, Kalamazoo; Corri- 
gan, Hilliker & Corrigan, Grand Rapids, 
and a representative New York house. 
The Chatham & Phoenix National Bank 
will act as transfer agent in New York 
and the Metropolitan Trust Co. as reg- 
istrar. In Boston the National Shawmut 
Bank is registrar and the Old Colony 
Trust Co. transfer agent. Listing of 
the stock will give the company’s securi- 
ties a wide market and a national distri- 
bution which they have not hitherto en- 
joyed. 


Stockholders Get New Shares 


The exchange of stocks has been ef- 
fected, holders of preferred and com- 
mon stocks in the old companies being 
given the option of converting their se- 
curities into those of the new corporation 
or accepting cash. With few excep- 
tions those interested in the old com- 
panies have chosen to accept securities 
in the new concern. 

The Roamer Motor Car Co.’s new di- 
rectorate includes A. C. Barley, presi- 
dent; George B. Hopkins, treasurer; W. 
S. Perkins, vice-president of the 





COORDINATION URGED 
IN PRESIDENT’S TALK 


KANSAS CITY, June 23—Presi- 
dent Harding, in an address in this 
city last night, touched upon mo- 
tor transportation in advocating 
the coordination of this service 
with the railways. He said: 

“We have not fully appraised the 
evolution from the ox-cart to the 
motor age. The automobile and 
motor truck have made greater in- 
roads on railway revenues than 
the electric lines with their inti- 
mate appeal to the local commu- 
nity. There will never be a back- 
ward step in motor transportation. 

“But we shall do better if we find 
a plan to coordinate this service 
with the railways, rather than en- 
courage destructive competition. 
Indeed, the motor transport already 
promises relief to our congested 
terminals through better coordina- 
tion. 

“We have come to the point 
where we need all the statecratt 
in business to find the way of mak- 
ing transportation in its varied 
forms adequate to the requirements 
of American commerce, to afford 
that transportation its due reward 
for service, without taking from 
production and trade a hindering 
exaction.” 











Chatham & Phoenix National Bank, 
New York City; W. S. Thomas, presi- 
dent of the Thomas-Daggett Canning 
Co., Grand Rapids; J. W. Stephenson, 
president of the Indiana Truck Co., Mar- 
ion, Ind.; Charles A. Blaney, Wheeler- 
Blaney Co., Kalamazoo, and Charles 
Bard, wholesale steel and iron, Kala- 
mazoo. 

William Elliott Phelps will continue 
as general sales manager. 

‘' Commenting on the refinancing cam- 
paign just completed, Thomas E. Mul- 
hall of Olmsted & Mulhall said: 

Roamer Motor Car Co.’s stock (no par) to 
the amount of 54,500 shares will be offered 
Monday morning on both the New York 
Curb and Boston Stock Exchange. That is 
the unsold portion of 200,000 shares of no 
par issued and sold as authorized. The re- 
maining 145,500 shares outstanding repre- 
sents the holdings of present stockholders. 
The company was able to show net profits 
of $78,000 for April and May and the outlook 
for the future is very flattering. 

The report of the American Apprais- 
als Co. gives the value of factory, site 
and equipment in Kalamazoo at $704,- 
502. 





CANADIAN REGISTRATION 


WASHINGTON, June 28—Canadian 
automobile registration has passed the 
half million mark, according to figures 
of the Ministry of Trade forwarded to 
the United States Department of Com- 
merce. Total registration as of June 30 
is given as 514,000. 
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Barrows of Premier 


Also Heads Monroe 


New Company Will Move from 
Present Small Plants—Line 
to Be Enlarged 


INDIANAPOLIS, June 26—Monroe 
Motors, Inc., has been organized to con- 
tinue the production of the Monroe car, 
with Frederic I. Barrows, president of 
the newly reorganized Premier Motor, 
Inc., as president. Strattan Motors 
Corp. last week announced that it had 
disposed of its interests in the car to the 
new company and will center all its 
activities on the production of the 
Strattan. 

Charles Warfel is secretary and 
purchasing agent of Monroe Motors; 
Berkely Orr, treasurer; E. B. Brown, 
superintendent, and G. C. Patrick, engi- 
neer. 

According to Barrows the company 
has a capital stock of 50,000 authorized 
shares, no par value, with 20,000 issued 
and 30,000 in the treasury for future 
disposition. 


Leases Space in Premier Plant 


Because of the need of additional room 
for manufacture and development, a 
section of the Premier plant in this city 
has been leased by the new company, and 
business will be carried on there instead 
of in the two small plants heretofore 
occupied. 

In announcing plans 
Motors, Barrows said: 

The officials of the Monroe institution an- 
nounce that experimental work is well under 
way for the production of other models than 
those now offered by the Monroe line. Two 
eminent consulting engineers have been in- 
vited to make reports on the models and 
every progress is being made in the presen- 
tation of a light, quality production job at ar 
economical cost. These plans absolutely re- 
quire more space than the old Monroe plants 
offer and hence the lease of a part of the 
large Premier plant. 

Distributieon contracts have already been 
signed at a number of important places anil 
with new financial facilities and an increased 
line of cars, additional capital investment 
and considerable new blood in the orzgani- 
zation, the management looks forward to a 
prosperous year. 


Comet Plant Not Sold; 


Patent Rights Disposed of 


DECATUR, ILL., June 23—Eight 
hundred lots of the Comet Automobile 
Co., ranging from practically new cars 
to small parts, were sold to out-of-town 
supply and accessory houses, bringing 
nearly $56.000, exceeding the guarantee 
by nearly $10,000. 

The appraised value of the property 
was $145,000. Moses & Morris Motors 
Corp., Chicago, bought the good-will and 
patent rights which included service to 
Comet car owners. There were no bid- 
ders when the company was offered as 
a whole. The plant will not be sold. 
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“Logangear” Maker 
Acquires New Plant 


Arrangements Made with Mod- 
ern Glass Co. Stockholders 
—Heavy Orders Reported 


TOLEDO, June 25—Acquisition of a 
large plant here by the Kauffman Metal 
Products Co. of Bellefontaine was an- 
nounced here yesterday when tentative 
arrangements were made whereby the 
stockholders of the defunct Modern 
Glass Co. would purchase their plant at 
receivers’ sale and then join in a con- 
solidation of the property with the 
Kauffman interests. 

The Kauffman company plans to en- 
large its capitalization from $127,000 
preferred stock to $500,000 of 7 per cent 
preferred stock which will share with 
common dividends up to 10 per cent, and 
1000 shares of no par common will be 
increased to 5000 shares of no par com- 
mon. 

The Kauffman plant at Bellefontaine 
now employs 150 men and has almost 
ten times as many orders as its present 
capacity can take care of, it is reported. 
It manufactures automobile fly-wheel 
steel gears under the trade name of 
“Logangears.” 

It is understood that the Kauffman in- 
terests have equipment orders placed for 
the new plant and will be able to get 
into production here promptly upon com- 
pletion of the deal. 

There were more than 4000 Toledo 
stockholders in the old glass company 
which never really got started in busi- 
ness after its promotion. Many of them 
have signified their willingness to enter 
into the purchase of the plant on which 
the court has set an upset price of 
$150,000. P 


Denby Truck to Occupy 
New Plant by August 1 


DETROIT, June 25—Denby Motor 
Truck Corp. will move into its new plant 
at Dodge and Kercheval Streets, this 
city, by Aug. 1 and will be in production 
there immediately thereafter. The new 
plant will give the company 43,000 sq. ft. 
of manufacturing space, with a capacity 
for about 3000 trucks annually, which 
compares about equally with the present 
plant. In addition the company will have 
an acre of ground for new building de- 
velopment. 

Denby business is showing steady 
gains, said S. H. Hale, vice-president and 
general manager, the demand running 
mostly for the 2-ton vehicle. Business is 
generally from industrial and business 
sources, the Pacific Coast reflecting the 
best sectional buying. Farmer truck 
buying has been light, Hale said, so far 
as the Middle West is concerned, this 
being due principally to insecurity of 
wheat prices. 

The plant from which Denby is moving 





REVENUE FROM TAXES 
ADV ANCED IN MAY 


WASHINGTON, June 25—<Ac- 
cording to the figures compiled by 
the Bureau of Internal Revenue, 
$1,215,509 was collected in excise 
taxes on motor trucks in May of 
this year, an increase of $234,987 
over the same month last year. 

Taxes collected on passenger 
cars and motorcycles for May, 
1923, totaled $12,079,341 as against 
$6,834,472 for the same month in 
1922. 

On automobile accessories and 
parts the amount collected in ex- 
cise taxes totaled $3,503,587 for 
May, 1923, as compared with $2,- 
683,883 for the same month in 
1922. 











was purchased by L. A. Young Indus- 
tries, Inc., and has been occupied under 
lease by Denby until this time. On the 
removal of the truck company, Young 
Industries will take over the plant for 
the general extension of its manutac- 
turing. 





Paige-Jewett Dealers 
Get Distribution Data 


DETROIT, June 26—A summary of 
Paige-Jewett sales in May reported to 
the distributing department shows the 
largest percentage of cars, 11.3, to have 
gone to executives and manufacturers, 
the next, 10.3, to foremen, machinists, 
plumbers, millmen, miners, blacksmiths, 
and the third largest, 5.7, to farmers. 
A complete percentage of classification 
of other buyers shows: 

Merchants, 5.6; building trades, 4.7; 
women, 4.2; salesmen, 4.1; physicians, 
4; real estate and insurance, 4; rail- 
way employees, 4; hotel and restaurant 
proprietors, 2.9; automobile trade, 2.7; 
clerks, 2; taxi, 2; printers and publish- 
ers, 2; bankers and brokers, 1.9; re- 
tired, 1.9; oil trade, 1.9; groceries and 
meats, 1.8; druggists, 1.2; teachers, 1.1; 
lawyers, 1; barbers, 1; bakers, 1; Gov- 
ernment and municipal, 0.9; engineers, 
0.8; miscellaneous, 0.4; occupation not 
given, 12. 

In presenting this list to its dealers 
the company asks that they check it over 
and compare their own sales by occupa- 
tions with these. They are urged to give 
every group of buyers the attention it de- 
serves. The attention of dealers is espe- 
cially directed to prospective business in 
the building trades and among women 
holding responsible positions. 





NEW YORK STATE SALES GOOD 


SYRACUSE, N. Y., June 26—This 
spring has been one of the biggest in 
the history of the automobile business 
in central New York. Syracuse dealers 
showed an increase of 61.8 per cent in 
new car business for May as compared 
with May, 1922. 


1441 


Overland Stock Sale 
Opposition Renewed 


Toledo Interests Not Favorable to 
Disposition by Willys Corp. 
Receiver 





TOLEDO, June 25—Toledo interests 
will wage a strong fight against the 
confirmation of the sale of the block 
of 739,866 shares of common stock of 
the Willys-Overland Co. by receivers 
for the Willys Corp. at the upset price 
of $3,000,000, set by Judge Knox in 
Federal Court at New York. 

It was announced a few days ago 
that Receiver Francis G. Caffey had re- 
ceived an offer to purchase the stock 
from the merchandise, construction and 
bank creditors’ committees in New 
York. 

At present market price the stock is 
estimated to be worth about $4,500,000, 
and it is not thought the court will ap- 
prove the sale at a hearing scheduled 
for Friday, June 29. 

Already 78 per cent of the approved 
claims of the company have been paid, 
and there are other assets not liquidated. 
Sale of the Willys-Overland stock, how- 
ever, would furnish enough cash to pay 
all claims entirely and permit lifting the 
receivership. 

The company is making such excel- 
lent progress now that it is expected 
the stock will greatly enhance in value 
if it is held for a few months. 

It is understood that local parties 
will not bid for the stock, but will cen- 
ter efforts in fight against confirmation 
of any sale by the court at New York. 





Automobile Club Sells 
Home in New York City 


NEW YORK, June 25—The clubhouse 
of the Automobile Club of America at 
259 West Fifty-fourth Street, long a 
landmark in motoring, has been sold. 
The property consists of a plot 131 x 
100 ft. on West Fifty-fourth Street, on 
which an eight-story building stands, and 
a plot 91 x 100 on West Fifty-fifth 
Street, on which a thirteen-story build- 
ing stands. Real estate operators who 
purchased the property have not an- 
nounced their plans. 

This sale does not mean the passing 
of the Automobile Club of America, 
which was organized in 1899. The 
location on West Fifty-fourth Street had 
become so valuable that the club be- 
lieves it can serve its 5000 members 
equally as well in more modest quarters, 
which will be secured in the near fu- 
ture. 

The present clubhouse was built in 
1906 at a cost of $600,000, and was re- 
garded as the most magnificent building 
ever constructed by an American au- 
tomobile club. Its auditorium has been 
used many times by the Society of Au- 
tomotive Engineers for its Metropol 
tan Section meetings. 
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Lack of Supervision 
Blamed for Accidents 


Report to Casualty Bureau Ree- 
ommends That All Opera- 
tors Be Licensed 





NEW YORK, June 26—Holding up 
Massachusetts, Connecticut and Maryland 
as good examples of what can be ac- 
complished through strict supervision of 
motor vehicle operators, William J. Cox, 
engineer in charge of traffic accident 
research, has reported to the National 
Bureau of Casualty and Surety Under- 
writers, ascribing the failure of most 
States to exercise any direct supervision 
over the users of automobiles, or even 
to make any effort to determine the fit- 
ness of persons driving such vehicles, as 
one of the most important causes of 
the growing seriousness of the automo- 
bile accident problem. 


License Laws Vary 


As analyzed by Cox, there are thirty- 
five States requiring the licensing of 
professional chauffeurs only, fifteen li- 
censing all motor vehicle operators, nine 
requiring the examination for chauffeur’s 
license only and seven requiring the ex- 
amination for all operators. In other 
words, he says, thirty-three of the forty- 
eight States make no attempt to exer- 
cise direct supervision over the great 
bulk of their highway users, while forty- 
one States make no attempt to determine 
the fitness of these citizens to use the 
highways. 

Cox declares that the type of super- 
vision exercised by Connecticut, Mary- 
land and Massachusetts should be the 
universal rule because of the results at- 
tained. He says: 

Since 1919, when these laws may be said 


to have become effective, automobile regis- 
tration throughout the country at large has 
increased 63 per cent. In these three States 


it has increased 58 per cent. During this 
period automobile fatalities throughout the 
country have increased 42 per cent. But in 
these three States they actually have fallen 
off 2 per cent. Had this latter percentage 
obtained at large there would have been 
9700 automobile deaths in 1922 instead of 
14,000. 


Control of Drivers Important 


For their satisfactory accident record. the 
administrators ot the motor vehicle laws in 
these States give the largest measure of 
credit to the control afforded by their power 
to refuse the issuance of a license or to re- 
voke a license for cause. In the light of the 
foregcing facts, it is not surprising to find 
students of traffic practically united in their 
advocacy of more stringent licensing laws. 
In a field in which there is a great divergence 
of opinion upon most subjects, upon this one 
matter of licensing laws there is practical 
unanimity. 

As Cox sees it, the lack of interest 
in this subject in so many States is ex- 
plained by an investigation which shows, 
he claims, that in most Legislatures the 
representatives of small towns and rural 


districts constitute a majority. Except 
in a very few States, the accident prob- 
lem outside the cities has not become 
sufficiently acute to arouse public senti- 
ment. Although the cities and more con- 
gested suburban areas see the need of 
more careful regulation, this vision does 
not extend to the rural districts, and ac- 
cordingly the rural representatives get 
no demand for action from the people 
back home. 

Cox believes this condition will con- 
tinue until a fundamentally different at- 
titude toward the operator’s license is 
aroused in the country at large and not 
merely at points where accidents are 
numerous. The survey which the Na- 
tional Bureau is conducting to discover 
some means of measuring more exactly 
the accident-making potentialities of the 
individual driver will probably lead, he 
thinks, to certain changes in the present 
basis of automobile accident insurance 
rate-making, with the view of having the 
cost of insurance a greater accident pre- 
vention force than it is today. 


Strict Licensing of Cab Drivers 


NEW YORK, June 26—A municipal 
advisory committee, which has been in- 
vestigating the cause for the commis- 
sioner of licenses holding up applications 
of more than 1000 chauffeurs for per- 
mits, has reported, offering rules for the 
governing of cab drivers. 

The committee claims that applica- 
tions are not scrutinized carefully enough 
and that criminal records of applicants 
should be thoroughly investigated, no 
licenses being granted to those who have 
been convicted within three years from 
the time of application of a misdemeanor, 
unless the sentence has been suspended. 

Drivers refusing to take passengers be- 
cause the distance is short or are guilty 
of discourtesy, profanity, overcharging 
or any other abuse should have their li- 
censes either suspended or revoked. 





South Beloit Foundries 
Operated by Wanner 


BELOIT, WIS., June 25—Operation of 
the South Beloit foundries, recently sold 
by the Stewart-Warner interests to the 
Wanner Malleable Iron Co. of Ham- 
mond, Ind., has been started with 125 
men. Immediate orders include one for 
50,000 front wheel hubs for Ford and 
others for small malleable parts for 
Chevrolet and Studebaker. 

Harold Hemenway, for five years vice- 
president and general manager of the 
Peoria (Ill.) Malleable Castings Co., is 
in charge of the Beloit plant as general 
manager. A large steel furnace in the 
works is being dismantled to make room 
for an additional malleable furnace and 
more annealing ovens. When the re- 
placement is completed about Aug. 1, the 
force will be doubled in numbers. 





FORD’S WEEKLY OUTPUT 


DETROIT, June 28—Ford Motor Co.’s 
output of cars and trucks for domestic 
use in the week ending June 26 was 40,- 
197. Tractor production was 1115 and 
Lincoln car output 191. 
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Truck Owners Plan 
to Educate Drivers 


Take Definite Steps at Convention 
of Association—Needs for 
Education Expressed 





MILWAUKEE, June 28—Definite 
steps to provide facilities for educating 
drivers of motor trucks, recognized as 
one of the greatest needs of the motor 
transport industry, were taken at the 
closing session of the annual convention 
of the National Team and Truck Owners’ 
Association Wednesday. 

David Beecroft, of the Glass Journal 
Co., in an address on “The Human 
Element,” pointed out that motor trucks 
have developed much faster than the 
driver, and the work of the best engi- 
neers living is, to a large extent, wasted 
because men who might make excellent 
horsemen are almost hopeless in properly 
driving and caring for motor vehicles. 

National plans for co-ordinating rail, 
water and trucking transportation were 
explained by S. Maher Brainerd Taylor 
of Washington. Taylor exhibited drafts 
of new plans providing terminals beyond 
congested districts to be served by motor 
truck. Closer cooperation among motor 
transport companies to eliminate fly-by- 
night operators who cut haulage rates 
by unsound business methods and elimi- 
nation of exorbitant taxes that feed on 
the industry were stressed. 


Trucks Serving Railways 


A keynote of the convention was the 
repeated evidence of the acceptance of 
motor trucks by the railroads of 
America as a hand-maiden to steam ser- 
vice, and the disappearance of the former 
feeling that the motor truck was a com- 
petitor to be feared. 

J. X. Galvin of Chicago, who was re- 
elected president, sponsored the cause of 
the horse as ideal for short hauls, espe- 
cially in congested districts, and insisted 
horsedrawn vehicles will never be sup- 
planted entirely in this use. Galvin ad- 
vocated laws to regulate loading and 
providing horizontal speed limit of 
twelve m. p. h. for all freight transporta- 
tion vehicles. One and one-half ton 
trucks, carrying three-ton loads and run- 
ning 18 to 25 m. p. h., are responsible for 
the attitude of legislatures, he said. 

E. F. Moreton of Detroit, and J. W. 
Glenn of Buffalo were re-elected vice- 
presidents; F. F. Tirre of St. Louis, sec- 
retary, and William McDevitt of Cin- 
cinnati, treasurer. 





FRANKLIN 21 YEARS OLD 


SYRACUSE, June 27—July will be 
the anniversary month for the Franklin 
Automobile Co., which will celebrate its 
twenty-first birthday. Dealer celebra- 
tions will be held and an effort made to 
ascertain the longest record of continu- 
ous ownership in each State, the oldest 
Franklin still in operation and the Frank- 
lin with the oldest mileage record. 
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Parts Makers Report 
Collections Improved 


M. A. M. A. Members Show 38 
Per Cent Decrease in Notes 
Outstanding in May 





NEW YORK, June 29—May sales of 
members of the Motor and Accessory 
Manufacturers Association totaled $58,- 
409,550. While this shows a decrease of 
5.25 per cent over April, which was a 
record month in the equipment field, yet 
it is on a par with March and about 
$15,000,000 better than May of last year. 
This slight decline might be expected at 
this time of the year anyway, so parts 
people look upon it as seasonal and 
continue to be confident of business hold- 
ing up well throughout the summer. 

The status of the industry is well il- 
lustrated by the returns showing that 
notes outstanding amount to only $1,140,- 
150, which is a decrease of 38 per cent 
over April, and the best mark in this 
particular that ever has been shown. 
Past due notes also are in remarkably 
fine shape, for the $1,982,750 outstand- 
ing represents a decrease of 14.28 per 
cent over April. 

Parts makers continue to report opti- 
mistically on the immediate future. Their 
plants are operating at high speed, and 
even the conservative makers do not hesi- 
tate to predict a continuance of good 
business for some little time to come. 

A New York man of the industry who 
has just returned from a business trip 
through the West that brought him into 
close contact with parts manufacturers 
brings back reports that seem to bear 
out such expectations. He states that 
some of the equipment concerns have 
commitments running into August and 
September. No cancellations of con- 
tracts are being received from automo- 
bile manufacturers, and there are no 
holdup orders, he reports. In a few 
cases there have been reductions in com- 
mitments, but these are confined to not 
more than four or five companies. Col- 
lections are excellent everywhere. 





Truck Gains Shown 
in Parts Activity 
(Continued from page 1438) 


Demand continues spotty, with some 
buying areas still showing a falling off 
from previous demand. Some of the 
better-known makes in closed car 
models are slow of delivery, due chiefly 
to time necessary to turn out this type 
of automobile. Rail transportation fa- 
cilities are reported to be adequate, 
with sufficient equipment available to 
meet all immediate needs. Boat ship- 
ments have taken some of the burden 
off the railroads, this relief being made 
possible through increased accommo- 
dation offered for shipping by water- 
ways. 
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Business Transacted by M. A. M. A. Members in May 
Aggregated $58,409,550 

NEW YORK, June 27—Reports from members of the Motor and Accessory Manu- 
facturers Association show that sales in May decreased 5.25 per cent over the preced- 
ing month. Total purchases amounted to $58,409,550. 

The following table shows the sales by members of the association, the total past 
due accounts and the totals of notes held for all of 1922 and the first five months 
of 1923: 

Total Per Cent Total Per Cent Total Notes Per Cent 

1922 Sales Change Past Due Change Outstanding Change 
January ...$17,320,000 20.61 Inc. $4,450,000 5.45 Inc. $3,146,000 7.02 Dec. 
February ... 22,720,000 31.17 Inc. 4,070,000 8.57 Dec. 3,483,000 10.74 Inc. 
March ..... 28,670,600 26.14 Inc. 2,890,000 28.86 Dec. 2,657,000 23.69 Dec. 
PRP cwcwis 33,830,000 18.70.Inc. 3,000,000 2.00 Inc. 2,500,000 1.05 Dec. 
May 43,700,000 28.06 Inc. 2,900,0C0 2.75 Dec. 2,450,000 6.05 Dec. 
a eer 42,000,000 3.85 Dec. 2,840,000 1.25 Dec. 2,320,000 5.00 Dec. 
A ere 41,001,670 2.42 Dec. 3,423,850 20.42 Inc. 2,217,670 4.49 Dec. 
August . 43,700,000 5.00 Inc. 3,705,000 8.21 Inc. 2,398,350 8.15 Inc. 
September.. 37,300,050 13.36 Dec. 4,220,400 13.91 Inc. 2,658,800 10 86 Inc. 
October . 39,753,800 3.90 Inc. 3,463,850 17.93 Dec. 2,603,100 2.09 Dec. 
November.. 36,616,850 5.51 Dec. 4,245,850 22.58 Inc. 2,442,700 6.15 Dec. 
December... 34,711,630 5.20 Dec. 3,494,850 17.69 Dec. 1,905 ,6£0 21.98 Dec. 

1923 

January . 45,451,950 30.94 Inc. 2,469,950 29.33 Dec. 1,945,850 2.11 Inc. 
February ... 48,518,700 6.75 Inc. 2,741,100 10.82 Inc. 1.981,950 1.86 Inc. 
March ..... 59,428,800 22.49 Inc. 2,129,350 22.32 Dec. 1,929 3°0 2.66 Dec. 
APU .ccces 61,647,050 4.00 Inc. 2,313,150 8.05 Inc. 1,839,350 5.00 Dec, 
ee 58,409,550 5.25 Dec. 1,982,750 14.28 Dec. 1,14C,150 38.00 Dec. 








In some distributing centers there 
is a slight stocking up of cars, which 
is engaging the attention of produc- 
ers. Manufacturers declare that out- 
put is being governed solely by retail 
demand and that schedules will be cur- 
tailed immediately upon evidence that 
a let-up in the buying movement has 
become general. At present there is 
evident a trend toward shifting stocks 
from districts where there is a decline 
to sections promising a heavier de- 
mand. 





Government Will Start 
Rubber Study in Brazil 


WASHINGTON, June 26—Dr. Car! D. 
La Rue, Dr. James R. Weir, E. L. Prizer 
and M. K. Jessup of the Bureau of Plant 
Industry, United States Department of 
Agriculture, expect to sail for Brazil 
shortly after July 1 to undertake a bio- 
logical study of rubber plants in differ- 
ent regions in the Amazon Valley. Dr. 
C. F. Marbut of the Bureau of Soils 
will accompany the party for the pur- 
pose of making a study of the soils of 
this region in reference to rubber pro- 
duction. 

The investigation is made possible 
through funds provided by Congress tor 
that purpose. 





SHORTAGE OF MATERIALS FELT 


SPRINGFIELD, OHIO, June 26—Be- 
cause of its difficulty in getting mate- 
rials, the Kelly-Springfield Motor Truck 
Co. has discontinued its night shift, ac- 
cording to General Manager Pearl A. 
Lewis. Despite this difficulty, production 
at the plant has been kept up and is 
now equal to that of any time this year, 
he says. 


Used Car in Boston 
Makes $50.81 Profit 


BOSTON, June 25—Boston dealers 
made a profit of $50.81 per car on the 
2002 used cars handled by them in the 
three months from March to June, ac- 
cording to a report of General Manager 
J. W. Bowman of the Used Car Statis- 
tical Bureau. This is a surprising show- 
ing as compared with the period previ- 
ous to June, 1922, when the average 
profit, after reconditioning, was only 
$5.35. 

The figures quoted by Bowman show 
that on the 2202 used cars the total al- 
lowance was $1,470,187. The dealers 
spent $84,044 in reconditioning the cars, 
bringing their investment up to $1,554,- 
231. They sold the cars for $1,666,112, 
leaving an excess for overhead selling 
of $111,881. 


Average Allowance $667.66 


The average sale price per car was 
$756.64, while the allowance price per 
ear, less repairs, was $667.66. Repairs 
cost $38.17, bringing the total cost per 
car up to $705.83. 

Bowman sounds a warning to the deal- 
ers by pointing out that the three best 
months of the year for selling used cars 
closed May 31. 

He says: 

Our tabulations to the first of June show 
a large increase in volume of sales, which 
is quite in order. This month should show 
as good results, but from July 1 you must 
be more careful in your second hand deal- 
ings. Remember that on Aug. 1 some of the 
manufacturers bring out new models to com- 
pete with the 1923 and in 1924 there will be 


many new features that will appeal to the 
public very strongly. : 
The older models will not be sought for 


and in consequence the prices must drop 
in order to move used car stocks. 
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12,500 Cars Shipped 
Abroad Last Month 


This Figure Does Not Include 
Canadian Shipments, Which 
Reached 3427 


WASHINGTON, June 26—The exports 
of automobiles from this country con- 
tinued during May at approximately the 
same high levels that marked earlier 
months of the year. The monthly sta- 
tistics covering shipments from the 
United States, made public today by 
the Bureau of Foreign and Domestic 
Commerce, place the May shipments at 
12,500 passengers cars, 2605 motor 
trucks, unit assemblies, valued at $1,- 
350,248, and parts and accessories, not 
including engines and tires, at $4,208,- 
377. 

The shipments from the United States 


during May represented a small decline 
in passenger cars, compared with April. 

In the statement made public, the ship- 
ments from this country during the 
eleven months ending May 31 are shown 
to have been 104,766 units, an expansion 
of 250 per cent over the same perioa 
ending May 31 of last year. 


Canadian Exports 


Passenger car exports from Canada 
for May totaled 3427, with a value of 
$1,893,211, as compared with 2562 of a 
value of $1,498,276 in May, 1922. Trucks 
exported last month were 790, valued at 
$274,241, compared with 251 of a value 
of $112,156 in May a year ago. 

For the twelve months car shipments 
were 48,090, valued at $26,837,865, as 
against 17,735 of a value of $9,998,196 
for the preceding twelve months. Truck 
shipments for that period were 4765 con- 
trasted with 1526. 

Parts were exported in May to the 
value of $368,335 compared with $117,870 
in May a year ago. 
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Industry Increased 
Employment in May 

Last Month Plants Employed 

259,041 Men As Against 
255,463 in April 





WASHINGTON, June 23—An increase 
of 1.4 per cent in the number of work- 
ers engaged by 174 automobile manu- 
facturers in May over the previous month 
is noted in the regular monthly survey 
of the United States Department of La- 
bor. The figures show that during May 
the 174 companies reported 259,041 em- 
ployees, as compared with 255,463 in 
April. The amount of the payroll for the 
last week in May compared with that 
covering the last week in April show an 
increase of 1.8 per cent. 

Reports from seventy-one automobile 

(Continued on page 1449) 





Automobiles, including chassis............ 
Electric trucks and passenger Cars....... 
Motor trucks and buses, except electric (d) 
OD ants koies or asec ee osiru 606 4540's 
Over 1 and up to 2!4-tons............ 
Oe SE ee ore rr 


tric 


Parts, except engines and tires*........... 
Automobile unit assemblies*............... 
POCSESOTIOS, FATES OT®,. 2... oc ccicccovccenvece 


Station and warehouse motor trucks (No.). 
oo ee et er 
Parts of airplanes, 

tires* 


Motor cycles 
PUN ey MOOIDE ON OIE 55.5 5:55 oo 0.6% 0% 6:0 wv basen ae 


Stationary and Portable Engines— 
‘Diesel and semi-Diesel................ 
Other stationary and portable......... 
eS 2 eee re 
Over 8h 

“hon ee i i I SRO eee 

For motor trucks and buseés............... 

ee NN soa 6. 6.55:9.9-5.5 Ce wpa wiwe sos 

EUIOS TOP RIO ROI Ds is 5.00 500bseesncesanee ° 

Ne ee ge rae 

Engine accessories and parts for*......... 

All other engines and parts of............. 


Other vehicles aNd PAF... .ccccccvececcee 


— 


a—July 1 to Dec. 31, 1921. b—Jan. 1 


* Pounds. 





Passenger cars, except electric (d)........ 
Value up to $500 (inclusive)........... 
Value over $500 up to $800............. 
Value over $800 up to $2,000........... 
VIS DOP FO a 6 0 6.8 6:650.6.0 00.010 0 50 0.00% 

Total passenger cars, except electric (d).. 


Automobile service appliances*............ 


PI os 5.5 54-55 ns how Oe ooo eer Sue ees 


Bicycles and tricycles (No.)............06. 


Automobiles and chassis (dutiable)...... ee 


Amount of duty collected................. 
Automobiles free of duty............-+..06- 


Total motor trucks and buses, except elec. 


Exports, Imports and Reimports of the Automotive Industry for May of Current Year 
and the Totals Reported for the Last Eleven Months 
———————MNonth of May —Eleven Months Ending May 31—— 
1922 1923 7 4922 9 "1928 mn 
No. Value No. Value No. Value No. Value 
EXPORTS 
es 8,027 $5,763,539 15,121 $9,795,725 43,358 $36,246,651 104,766 $73,710,883 
. 26 (27,235 16 | 25,044b 120b 174,561 272 359, 
Aue Sa -  de - QA  2,727a 2,851,228 eee neces 
* 939 319,536 2,175  687,320b  2522b 1.086850 12,414 4,470,794 
= 180 272,468 367 411,662b 806b 1,172,010 "096 «3,687,656 
6 84 220,166 63 137,434b 252b 626,455 681 1,832,300 
812,170 2,605 1,236,416 6,307 —«5,736,538 16,191 9,990,750 
PASSENGER CARS 
+. Cogn. aaa” Coie ¢ odaaieaa a  13,708a 12,164,579 aa lien 
0 Tee eee 6,115 2,245,117... cael 22,834b 7,907,186 
4,529 2,098,907 '269 1,526,966b  14,348b 6,847,061 34,695 19,223,888 
2'096 2,311,407 3,846 4,030,908b  8139b 9,002,775 28,608 30,279,758 
173 513,820 270 731,274 736b 2,321,137 2166 5,949,247 
6,798 4,924,134 12,500 8,534,265 26,931 30,335,552 88,303 63,360,679 
PARTS, ETC. 
, 13,204,265 3,160,448 0.0... eeesee ceeeee 29,831,965¢ 79,316,512c 18,618,812 
teas Tene 9,351,791 1,350,248 ...... vecsasb 14,918,175b 2,295,316 
. . eaaeae, deena 15,601,479 4,208,377... TTi lib 1013122'669b 22,680,386 
Se gee 125,845 | 80854 ...... wwe 37,801b | 250,422 
42 29,970 24 7,116 441 150,846 131 80/187 
34 6,149 90  55,489b 233b «=: 104,085 «Ss ~=Stsé882 335,587 
1 2/230 1 300 43 150,995 34 351,030 
. 15,228 = 11,202 1,277 960 ...... 84,198 428,624 232,451 
BICYCLES, ETC. 
; 812 14,334 4,137 22,414. 468,978 22,045 168,038 
: 1,695 453,495 1859 445,223 «9,539 ~—s2,574,511 17,775 4,186,354 
"336016 197,951 321,953  151,338b 1,400,038b 758,725 2,614,087 —«1,364,798 
INTERNAL COMBUSTION ENGINES 
1 7,816 359  130,976b 49b 39,161 920 406,664 
1,932 203,213) ...0.. eevee 1011 -2,284,373c 14,729¢ 1,781,589 
pee Saeeae 2:968 255,265 ...... sane 11,342b "890, 
, ete cheese 113 72,251 er ee 643b 377,513 
6600 616,128 9.0... seca 24,750 3,124,168c 15,619c 1,910,857 
S.. Sea Ane 1,188 134932 ...... ae 2,235b 263,857 
CU ceemee) aca 6,566 744.946 ...... Cte 21,396b 2,551,510 
2 dee “aa Oe MR wegaees, «Does b 699b 147,016 
‘ 29 8,229 1 50b 63b 29,329 70 38/902 
"509,802 234/295 616,422  270,611b 2,834,359 1,116,771 6,292,169 2,675,257 
;  rheee . ikeeeeer S.Gkeees  SegnenaE) amano a  3,940,06 Bptalits eS aleaes 
IMPORTS 
; 34 —«- 79,105 61 73,062 417 717,613 508 801,853 
ae 90607 ...... 272,831 ...... 818,600 seseae 1,1745703 
REIMPORTS 
ga oO eee Cie | ole ee © aie 208,152 
4172 357,140 84 «83,738 2,641 4,154,032 3,162 3,834,679 
to May 31. c—July 1 to Dec. 31, 1922. d—Includes electric prior to Jan. 1, 1922. 
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Durant Builds Flint 


in Limited Numbers 


Now That Production Has Start- 
ed, Daily Schedules Will 


Be Increased 


NEW YORK, June 25—Durant Mo- 
tors, Inc., is in production on the Flint, 
the $1,195 car that belongs to the Lo- 
comobile unit. Manufacture of these cars 
is going on at the Long Island City 
plant pending the completion of the fac- 
tory at Flint, Mich. At present the 
Flints are being turned out in limited 
numbers, but now that actual production 
has started, it is expected that the daily 
schedule will be increased. The plant 
at Flint is rapidly nearing completion, 
and it is hoped that it will be ready for 
occupancy within the next month. 

Great activity continues to mark Dur- 
ant progress. On June 19 the organiza- 
tion celebrated the completion of its 100,- 
000th car since Jan. 1. Of this total 73,- 
000 were Stars and the remaining 27,- 
000 Durants. 

The corporation is planning additional 
manufacturing capacity for the Durant 
plants at Lansing and Oakland, and a 
new plant is in prospect for the Mason 
truck at Flint. This factory will be 
built adjoining the plants of the Flint 
and Star on the Dixie Highway, in ac- 
cordance with a decision arrived at fol- 
lowing the May record when Mason near- 
ly doubled its output over any previous 
month. 

Another Durant subsidiary, the Hayes- 
Hunt Corp., is building bodies at the rate 
of 10,000 a month at Elizabeth, em- 
ploying 800 men. In addition to opera- 
tions at Flint, Durant is preparing to 
start operations immediately at Lansing, 
Flint and Oakland. At Oakland Hayes- 
Hunt will have an output of from 48,000 
to 60,000 bodies annually, while larger 
outputs will be necessary at both Lans- 
ing and Flint, the former requiring 550 
bodies daily. 





Doble Steam Car Starts 
Work on Oakland Plant 


OAKLAND, CAL., June 25—Ground 
has been broken at Emeryville, a sup- 
urb of Oakland, for the plant to be 
erected by the Doble Steam Motor Car 
Corp. The first unit is expected to be 
on a production basis by Nov. 1, and the 
completed plant will cover two and one- 
half acres, with a building five stories 
in height. The manufacturing area is 
to be 361,000 sq. ft. and the office area 
41,300 sq. ft. Total cost of the plant 
is estimated at $900,000. 

Mayor John L. Davie of Oakland 
turned the first spadeful of earth, and 
the ground-breaking exercises were made 
the occasion of a joint celebration by 
the Oakland Chamber of Commerce and 
the Emeryville Industrial Association. 
These exercises started with a luncheon 
in the Hotel Oakland, with Abner Do- 





DEMONSTRATION FARM 
FOR SOUTHERN TRADE 


ATLANTA, June 26—According 
to an announcement by the Atlanta 
office of the International Harves- 
ter Co., a large model demonstrat- 
ing farm has been secured near 
Montgomery, Ala., by the com- 
pany, and will be completely 
equipped with power farming ma- 
chinery, tractors and motor trucks, 
to demonstrate by actual work the 
real worth of modern equipment to 
the average farmer. 

The farm contains more than 150 
acres and will be almost complete- 
ly operated by machinery. It is 
the company’s first demonstration 
farm in the South, though it op- 
erates two such farms in the North. 











ble, inventor of the Doble Steam Car and 
president of the company, as the guest 
of honor. 

After the luncheon a parade was held 
in which appeared duplications of five of 
the early models of steam automobiles 
and of present models of the Doble car. 





Government Makes Claim 
Against Former Premier 


INDIANAPOLIS, June 23—United 
States District Attorney Homer Elliot 
has served notice that four Government 
claims for overpayment on war time cost 
plus contracts will be filed in Circuit 
Court here against the Fletcher Savings 
& Trust Co. as receiver for the Premier 
Motor Corp. It is said that the Gov- 
ernment claims will not affect the assets 
of the Premier corporation, which were 
sold to Frederic I. Barrows and trans- 
ferred in the name of the Western Bond 
& Investment Co., of which Barrows is 
president, as he is of the newly organ- 
ized Premier Motors, Inc. 

The notice filed by Elliot requests 
the court to order the receiver to show 
cause why it, as receiver, should not 
hold in escrow until the Government 
claims are satisfied such money as is 
held by the receiver after the payment 
of all claims of priority. 

A similar request is also made regard- 
ing the 25,000 shares of Premier stock 
set aside at the time of reorganization 
for distribution to the general creditors 
of the Premier Motor Corp. The suit re- 
garding the claims will probably not be 
heard until September. 





BRUSSELS SHOW IN DECEMBER 


PARIS, June 15 (by mail)—Brussels 
will hold its automobile show from Dec. 
8 to 19, this being about one month ear- 
lier than the usual date. In addition 
to passenger cars and trucks, it has been 
decided to include an aviation section 
and a motor boat division. The show 
will be held in the Aviation Palace, a 
new building replacing the Palais du 
Cinquentenaire, 
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Developing New Car 
Costly for Mitchell 


Blamed for Failure of Company 
—Liabilities Reported as 
Being $4,000,000 





RACINE, WIS., June 25—Develop- 
ment and pioneering of an entirely new 
model was described as the expensive 
procedure to which the failure of the 
Mitchell Motors Co., Inc., of Racine, Wis., 
is attributed, according to testimony ad- 
duced at hearings being held by Referee 
Milton Knoblock with the cooperation 
of the trustee, Herbert F. Johnson, and 
attorneys for creditors. 

The Mitchell company reported lia- 
bilities of approximately $4,000,000. Of- 
ficers of the bankrupt concern said the 
overhead expense and sale of a new model 
at much less than actual production cost 
resulted in a financial condition which 
it was found impossible to overcome. 


Loans to Subsidiary 


B. F. Armstrong, secretary, said that 
for several years the operation had been 
at a heavy loss. He said that the New 
York-Mitchell Co., a subsidiary, had been 
declared bankrupt and that it owed the 
parent company $500,000. The stock in 
the New York company was owned by 
the Racine factory. The fact that such 
large credit had been extended, and this 
indebtedness apparently had been cre- 
ated within two years’ time, resulted in 
a demand that the books of the New York 
company be brought to Racine for ex- 
amination by the trustee and attorneys 
for creditors. 

Tax liens aggregating $218,248 have 
been filed against the Mitchell company 
by the collector of internal revenue at 
Milwaukee. The claims, which are to 
take precedence over other creditors are: 
Income tax for 1919, $148,253; 12 per 
cent penalty, $14,887, and interest, $336; 
manufacturers’ excise tax, February, 
1919, to November, 1922, $63; to March, 
1923, $2,552, and income tax, 1917, $52,- 
127. 


Ford’s 5 Months Sales 
in U. S. Reach 732,850 


DETROIT, June 23—Sales of Ford 
cars and trucks in the United States 
for the first five months of the year were 
732,850, an increase of 322,005 over the 
same months a year ago. Sales will pass 
the million mark in July, at the present 
rate of demand, a figure which would 
have been reached at this time had it 
been possible to bring production up to 
orders. 

In the week ending June 19 a new 
weekly high mark was established with 
40,375 cars and trucks for domestic use, 
twenty-nine more than built in the week 
previous. The daily high mark was set 
at 6,817 on June 13. Fordson tractor 
production for the week was 2428, and 
Lincoln cars built totaled 171. 
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Men of the Industry and What They Are Doing 





Swayne Sails for Six Weeks’ Trip 


Alfred H. Swayne, vice-president of 
the General Motors Corp., sailed Satur- 
day on the Majestic for a six weeks’ 
business trip abroad. He will visit Lon- 
don, Paris and Copenhagen in the inter- 
ests of the corporation’s overseas activi- 
ties. 


Pyke Johnson Returns from Spain 


Pyke Johnson, who represented the 
National Automobile Chamber of Com- 
merce at the international road confer- 
ence held at Seville, has returned home. 


McEvoy Shifting Headquarters 


James McEvoy, chief of the patent 
department of General Motors, is trans- 
ferring his headquarters from Detroit 
to Dayton, where he is establishing or- 
fices in the laboratories of the General 
Motors Research Corp. L. M. Spencer 
and G. L. Lovett of the same department 
also will transfer to Dayton. This move 
is interpreted as a denial of the rumor 
that General Motors might give up the 
Dayton laboratories. The patent depart- 
ment will maintain an office and staff in 
Detroit as well as the new headquarters 
in Dayton. 


Wants Auten to Manage City 


James E. Auten, member of the execu- 
tive staff of the LaFayette Motors Corp., 
Milwaukee, has been offered the posi- 
tion of city manager of Janesville, Wis., 
at a salary of $8,000 annually. He was 
selected from forty experts proposed for 
the position, which is a new one. Auten 
has been given until July 2 to accept, but 
has not intimated what his decision will 
be. He was one of the directing heads 
of the Samson Tractor Co. at Janes- 
ville, Wis., until General Motors con- 
verted this interest into a Chevrolet ana 
Fisher body division. 


Guests on Leviathan 


Representative of the automotive in- 
dustry on the trial trip of the Leviathan 
were A. R. Erskine, president of the 
Studebaker Corp.; F. E. Moscovies, vice- 
president of the Nordyke & Marmon Co.; 
Ray M. Owen, president of the Owen Dy- 
neto Co. of Syracuse, and Harry T. Hol- 
lingshead, Chicago Nash dealer. 


Dr. Burgess Long in Standards Work 


Dr. George K. Burgess, the new 
director of the Bureau of Standards at 
Washington, has been identified with 
that department of the Government since 
1903, being chief of the Division of 
Metallurgy prior to succeeding Dr. S. W. 
Stratton. Dr. Burgess is president of 
the American Society for Testing Metals, 
is the author of 100 books on scientific 
works and is a graduate of the Massa- 
chusetts Institute of Technology and the 
University of Paris. Prior to his affilia- 


tion with the bureau he taught in the 
University of California and University 
of Michigan. 


Fafnir Advances Cox 


M. Howard Cox, for nine years De- 
troit representative of the Fafnir Bear- 
ings Co. of New Britain, has been ap- 
pointed sales manager of the automo- 
tive division of that company. 


O’Brien Assists Apperson President 


J. H. O’Brien has been named as as- 
sistant to the president of the Apperson 
Brothers Automobile Co., Kokomo, Ind. 
O’Brien started with the Ford Motor Co. 
ninety days after it was organized and 
was buyer for six years. Then he joined 
Regal, following which he was identified 
with Lozier for three years, leaving to 
take charge of purchases for the Nor- 
dyke & Marmon Co. After four years 
service there he became associated with 
the Cole Motor Car Co., where he offici- 
ated in the same capacity he now holds 
at Apperson. 


Brouse American Rubber Sales Head 


Richard W. Brouse has been made 
sales manager of the Akron Rubber 
& Tire Co. of Akron. He has had four- 
teen years’ experience in various phases 
of the rubber industry with the B. F. 
Goodrich Co. Brouse comes to his new 
position from Cleveland, where he was 
Goodrich manufacturer’s sales _ repre- 
sentative for the Eastern district. 


Nelson Succeeds Hemenway 


Gus Nelson, for thirty years associated 
with the Borg & Beck plant in Moline, 
Ill., has been appointed works manager 
of the Moline Foundry Co. He succeeds 
Harold Hemenway who was recently 
made general manager of the Wanner 
plant in Beloit, Wis. 


Kohler Again Heads Regents 


Walter J. Kohler, president of the Koh- 
ler Co. of Kohler, Wis., manufacturer 
of electro-generating units for farms, 
has been reelected chairman of the board 
of regents of the University of Wis- 
consin, Madison, for a third term. 


Murray Goes to Spain for Ford 


Samuel Murray, formerly branch man- 
ager of the Atlanta plant of the Ford 
Motor Co., has been named branch man- 
ager of the Ford Motor Co. branch at 
Barcelona, Spain, and leaves New York 
the latter part of June to take up his 
new post. 


G. J. Lux Resigns 


G. J. Lux has resigned as chief engi- 
neer of the Detroit Gear & Machine Co., 
Detroit. His plans for the future are 
not announced. 


<<< 


Ford Proposes Plan 
to Use Coal Twice 


Will Conduct Experiment in 
Canada to Obtain Motor 
Fuel as By-Product 





DETROIT, June 27—Ford Motor Co, 
of Canada is proposing to make the ex- 
periment of extracting a motor fuel from 
coal which, if successful, will result in 
the placing upon the Canadian market 
of 4000 gal. daily as a starter. There 
is no intimation of how far the work 
might be carried if the fuel and the 
method of its extraction prove successful, 
the 4000 daily quantity being fixed as 
the amount yielded as a by-product from 
the 400 tons of coal used daily in the 
Canadian plant. 

The fuel differs from the benzol ex- 
tracted at the Ford River Rouge plant 
as a by-product of coke, which is now 
being sold at many points in this city. 
The new fuel is an extraction from coal 
by a low temperature process, equip- 
ment for which is now being built into 
a special plant at the new Canadian fac- 
tories of the Ford company. Following 
distillation the coal is reported to re- 
main unimpaired as a heat producer. 

In making the experiment Wallace R. 
Campbell, vice-president and_ general 
manager of the Canadian Ford UCo., said 
the company had no plans at this time 
to produce the fuel in quantities in ex- 
cess of that yielded from the daily coal 
tonnage required at the plant. 

This would be placed upon the Cana- 
dian market for trial by motorists. It 
is expected that the new fuel will be 
lower in price than gasoline, although 
production costs are yet unknown. 

Introduction of the fuel into the United 
States, it is indicated, will hinge upon 
the result of the Canadian experiment. 





Roller-Smith Appoints Baker 


H. D. Baker has been appointed Michi- 
gan representative of the Roller-Smith 
Co., of New York City, maker of elec- 
trical instruments and circuit breakers. 
His headquarters will be 525 Woodward 
Avenue, Detroit. 


Moore Joins Agency Staff 


Donald E. Moore, formerly secretary- 
treasurer of the Traub Manufacturing 
Co., has joined the staff of the Camp- 
bell-Ewald Co., Detroit. 


Casey Heads Cleveland Office 


Matthew J. Casey has been placed in 
charge of the Cleveland office of MacMan- 
us, Inc., which handles many automobile 
advertising accounts. The company has 
taken larger offices in the Keith building. 
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Hudson Car Prices 


Reduced $50 to $75 


Company Says Greatly Increased 
Output and Good Outlook 


Warrant Action 





DETROIT, June 22—Price reductions 
ranging from $50 to $100, made by the 
Hudson Motor Car Co. on its Hudson 
models, come at a time when company 
production is twice as high as it was 
when the last price cut was made. In 
making the announcement, the company 
declares the reduction is warranted by 
the greatly increased output and by the 
prospect of continued capacity operation. 

The new prices place the four-passen- 
ger phaeton at $1,375, the seven-pas- 
senger phaeton at $1,425, the coach at 
$1,450, and the sedan at $1,995. The 
sedan has been changed from a seven- 
passenger to a five-passenger model. 

Irrespective of the effect of the price 
cut, the company declares that June 
business will run in excess of May, which 
was the highest month in the history of 
the company. July is expected to equal 
June. The company is far oversold, it 
reports, and has business on its books 
several months ahead. Sales at retail 
about the country are far in excess of 
former years, it is reported, and dealer 
stocks are at a minimum. 





Lafayette Lists Higher; 
Increase Reaches $1,115 


MILWAUKEE, July 1—Effective July 
1, the Lafayette Motors Corp. announces 
the following increases in prices: 

Old Price New Price 


IIE fig ind sees ce aie we ane rr $4,200 
SM = 5 -a'o ss Sciaiatnn Wed ae $3,985 5,000 
WINNIE a eas eck wea gee 4,090 5,000 
WORMED -haiivesses is eed 4,090 5,000 
Four-Door Coupe.......... 5,500 6,300 
Imperial Limousine........ 5,750 6,750 
IIR aioe d svecara warwieels aa miad 5,500 6,500 
REIN oboe cxewhawn's wince 5,500 6,500 


Demand for New Packard 
Reported Running Strong 


DETROIT, June 27—Reports received 
by the Packard Motor Car Co. from dis- 
tributors and dealers about the public 
interest in the single eight model leads 
to the declaration by the factory that 
it does not expect any sales problem on 
this model within two years. The prob- 
lem will be entirely one of distribution 
for many months, the company declares, 
and a considerable time will be required 
alone in getting out 1500 cars as dem- 
onstrators. . 

Production on the new model thus far 
is limited, and it will be some time be- 
fore a regular daily output will be ac- 
quired. The company is in the position, 
it says, in which every single six it 
can build is required, and it has to build 
the single eight in addition to this heavy 
demand. It is impossible at this time 


to declare how the production run will 
be divided between the two classes, but 
the single six will continue to be the 
big volume car of the company. 

All single eights now being built are 
being driven away by distributors, deal- 
ers or representatives. In working out 
the distribution of the car, the company 
declares it will first supply its sales or- 
ganization with models and then will 
follow its regular distribution method. 


Light Six Studebaker 
1923 Model, Now Ready 


NEW YORK, June 27—Models of the 
1923 Light Six Studebaker are now ready 
for delivery to dealers and show a num- 
ber of constructional changes, princi- 
pally in the engine. The crankshaft in 
the new models has four bearings instead 
of three and four piston rings are used 
per piston instead of three. The mani- 
folding has been changed and now re- 
sembles the design used on the Special 
Six. 

The distributor base and stand have 
undergone some changes and the cylinder 
head is a new design. It is now possible 
to regulate the hot air supply to the 
carbureter to conform to air temperature 
changes. A number of minor changes 
have been made in the body. 

No changes have been made in the 
Special and Big Six and all prices re- 
main as before. 





Jordan Issues First List 


Setting Used Car Prices 


CHICAGO, June 25—Used Jordan 
cars which have been reconditioned ac- 
cording to the requirements of the Jor- 
dan company, entitling them to be 
marked with the “Mark of Jordan Ser- 
vice,” are now being offered for sale at 
prices designated by the factory and 
widely advertised. The following price 
list has been authorized for such cars, 
f.o.b. Chicago: 


1920 Model M Phaeton ...............-- $ 900 
1920 Model M Play Boy .............-. 900 
1920 Model M Brougham .............. 1,200 
TOD RUGGED WE GOMER oc cccccciccrcsccuess 1,200 
1O8T Madat WE TOMGINE. 6c cc cciccscesess 1,100 
1054 Madet HE Pliny: BO .ccicccccscesics 1,100 
1921 Model M Brougham ..............- 1,400 
Were DEOOe WE OO, .s cewencccsceeveaann 1,400 
TERT Weel FH PME cece ccewesccsvees 900 
Tee EE CD, ect ee tcesxdeusteen 1,400 
1082 MaGel F PNAGEOH 2 nce ce ccccescscn 1,300 
(ee Oe OD: civcaveveesavecuwas 1,650 
1922 Model MX Phaeton .............-. 1,400 
1922 Model MX Play Boy .............- 1,450 
1922 Model MX Brougham ............. 1,650 
Tee WRG Ee GE, at cacisasavcsesec 1,700 





Prices of Ruggles Truck 
Will Be Increased July 1 


SAGINAW, MICH., June 25—An- 
nouncement is made by the Ruggles Mo- 
tor Truck Co. of an increase in prices 
effective July 1. The new list follows: 

Old Price New Price 


Model 15, 3%4-ton ..........- $ 795 $ 895 
Model 20-R, 1'4-ton ...... 1,295 1,375 
Wadat 4B, ZeGOW. 2 ncccoctace 1,995 2,095 
Model 40-H, 2!4-ton....... 2,195 2,295 
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More Tire Producers 
Make Cuts in Prices 


Movement Started by Firestone 
Finds Followers Among 
Other Companies 


NEW YORK, June 25—As was pre- 
dicted at the time the Firestone Tire & 
Rubber Co. announced its reduction in 
tire prices, other big companies have 
followed suit within the past week. 

The United States Rubber Co. has low- 
ered its lists 10 per cent on plain fab- 
rics, Usco fabrics and nobby fabrics as 
well as on the Royal cord; and 4 per cent 
on clincher cords. Solid tires have gone 
back to the prices effective Jan. 2, 1923, 
with the exception of the Mono, which 
stands 5 per cent over the January list. 
Tubes have gone back to the Jan. 2 list. 
With the 6, 7 and 8 in. size, pneumatic 
nobby tread truck cord there has been 
no change, while on the 4% and 5 there 
has been a cut of about 10 per cent. 

The B. F. Goodrich Co. has made 
changes identical with the United States. 

Goodyear Tire & Rubber Co. has re- 
duced its straight side all weather cords 
13% per cent to dealers and consumers, 
while on the Winged Foot straight side 
it has cut 13% to the consumer and 18 
to the dealer. All clinchers have been 
lowered from 6 to 13 per cent. 


Favors Tax-Free Rubber 


Pennsylvania Rubber Co.’s cut has 
been from 5 to 15 per cent. Accompany- 
ing the new list, the company has issued 
a statement declaring that it believes 
America should have tax-free rubber, and 
in order to help the movement it has 
started a research to develop such rub- 
ber. 

The General Tire & Rubber Co. has 
notified dealers that prices on tires and 
tubes revert to the Jan. 20 list, annulling 
increases of approximately 10 per cent 
made in March. 

The Lee Tire & Rubber Co. has dis- 
continued its consumers’ list, leaving the 
dealers’ list about the same. 

So far Kelly-Springfield Tire Co. has 
not announced a reduction on cords, but 
it has revised prices on its fabric lines 
to meet cuts made by other concerns. 

Fisk Rubber Co. has decreased prices, 
the range being from 9 to 11 per cent, 
according to size. 


Firestone Issues New List 


NEW YORK, June 28—Firestone Tire 
& Rubber Co. has issued a new list ef- 
fective June 25 which brings the prices 
on some of its tire sizes down to the 
Aug. 22 list. This meets the greater 
reductions made previously by other mak- 
ers. 





MITCHELL SALE AUG. 15 


RACINE, WIS., June 26—The plant of 
the Mitchell Motors Co., now in the hands 
of a receiver,’ will be offered for sale 
on Aug. 15. 
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Parts Makers Report 
Continued Bookings 


Business Keeping Up in Surpris- 
ing Fashion—Truck Sched- 


ules Increase 


MILWAUKEE, June 25—Save for the 
inroads made by vacations and the turn- 
over of labor by competitive bidding for 
the short supply, production in Milwau- 
kee automotive plants is ranging at about 
the peak level of the year. In many 
instances shops are releasing employees 
for annual vacations by small groups 
rather than as a whole, in order to sus- 
tain production and keep deliveries as 
close to specifications as possible. 

New business for delivery after July 
1 is being booked in a steady way by 
makers of automotive parts and equip- 
ment. Most plants expect to be kept 
busy at capacity until at least Aug. 15 
or Sept. 1, judging by the way new or- 
ders have been developing during June. 
It is, of course, unreasonable to expect 
the pressure of demand experienced dur- 
ing the first six months to continue in- 
definitely, yet the manner in which busi- 
ness has been sustained thus far has 
been a surprise to all. 

Judging by the increased production 
schedules of motor truck factories here, 
and the heavier specifications received 
by makers of engines, frames and other 
units, parts and equipment, a prolonga- 
tion of the upward curve of truck trade 
is in sight. It is felt here that the ad- 
vancement of truck output will continue 
after passenger cars enter the custom- 
ary downward curve as winter ap- 
proaches. 


Retail Business Good 


Despite the fact that factories are 
delivering cars to distributors and deal- 
ers in the Milwaukee territory at a rate 
hitherto unknown, authentic reports are 
to the effect that merchandise is not 
backing up on dealers, whose business 
so far in June has been such as to ab- 
sorb even these record-breaking deliv- 
eries. Some dealers even report unfilled 
orders for phaeton and roadster types, 
although these are almost entirely of the 
de luxe models, which have not been 
coming through in the same quantity 
as the standard open styles. 

As a rule dealers here are able to 
make deliveries at the time of purchase 
on open cars, while purchasers still find 
it necessary to wait anywhere from one 
week to sixty days for closed models. 
Midsummer weather during most of the 
past week visibly affected sales favor- 
ably. 





SEARS CREDITORS TO BE PAID 


DAVENPORT, IOWA, June 23—Per- 
sonal property of the bankrupt Sears 
Tire Equipment Co., which brought 
$2,303, will be distributed among cred- 
itors at a final meeting. before Referee 
F. A. Cooper, June 29. An assignment 





INSPECTS FIAT PLANT 
WITHOUT LEAVING CAR 


TURIN, June 19 (by mail)— 
The King of Italy, visiting the Fiat 
plant, drove through the works 
without getting out of his car, 
which is a most unusual stunt. The 
four cars comprising the royal 
cortege entered the ground floor 
where the machine shops are lo- 
cated and were driven through on 
an inspection tour. 

Elevators carried the party, still 
in the cars, to the second, then to 
the third, fourth and fifth floors. 
Work was carried on under nor- 
mal conditions while the King 
watched the employees at work. 

The tour wound up with the 
royal party ascending to the roof 
track, where all Fiat chassis are 
tested. Here the Fiat racing cars 
gave a demonstration of speed 
which interested the King, while at 
the same time a squad of Fiat air- 
planes hovered overhead. 











by R. B. Altenberg to the Fidelity & 
Deposit Co. of Maryland of a judgment 
of $1,335 has been filed against the Sears 
company in a replevin suit, begun by the 
bankrupt company before the bankruptcy 
proceedings started. 





Revised Figures Place 
May Output at 393,163 


WASHINGTON, June 25—Revised 
figures of the Bureau of the Census on 
May production of automobiles and 
motor trucks show 350,180 passenger 
cars manufactured during that month 
and 42,983 trucks, a total output of 
393,163. The figures shown in the table 
below cover approximately ninety pas- 
senger car and ninety truck manufac- 


turers. 
Passenger Cars 








1923 1922 
BE. ksi ecscinsaunaneks 223,706 81,693 
PR, scssaisaneesacuens 254,650 109,171 
DORN SsvG¥'e0s0000sasen bn 319,638 152,959 
MGT. Kaiwoteviesecacoon wey 344,474 197,216 
RN es cosontavekeuna wun 350,180 232,431 
DO. snes uss siveevaunkiat 1,492,648 773,470 

Trucks 

1923 1922 
EE EE TR Te 19,398 9,416 
ed CE ee ee 21,817 13,195 
PND Side hsessceeseemneuwee 34,681 19,761 
RE co ovivctviwsecevaupanes 37,527 22.342 
PAD iswascie ana noecsanacga Sve 42,983 23,788 
A. Se SSS4a sb eareaNees 156,406 88,502 





OFFERS FORD SITE IN SOUTH 


ATLANTA, June 26—The Chamber of 
Commerce of Gainesville, Ga., dispatched 
to Henry Ford at Detroit a few days ago 
a long telegram offering to donate a site 
of 500 acres near Gainesville for the 
location of the new cotton mill plant it 
is reported Ford intends to establish in 
the South. 


Automotive Industries 
June 28, 1923 


M. A. M. A. to Discuss 


Service-Roads-Taxes 


Géneral Manager M. L. Hemin. 
way Preparing for Fall Con- 
vention in Boston 





NEW YORK, June 25—Following the 
announcement that the Fall convention 
of the Motor and Accessory Manufac- 
turers will be held in Boston Sept. 19-21, 
General Manager M. L. Heminway is 
making rapid headway in arranging the 
program. 

As at Buffalo last year, there will be 
general sessions for all executives and 
other representatives of the 430 affiliated 
companies of the association and also the 
two-day conference of credit managers. 
The Advertising Managers’ Council will 
have a session and in addition there will 
be meetings of traffic managers and ex- 
port managers. 

General business conditions in the 
United States and the immediate outlook 
for the automotive trade will be dis- 
cussed and there will be an interchange 
of experiences and viewpoints of various 
phases of the current situation. Speak- 
ers will be drawn from the parts and 
accessory field, the motor vehicle indus- 
try and the ranks of general business 
executives. Specialized and_ technical 
problems will be discussed by experts. 


To Take Up Street Planning 


On the card for discussion are the 
automobile service problem, the need for 
more roads, better street planning and 
more parking space, and the necessity 
for combating discriminatory taxation 
against the automobile industry. in 
arranging his program, Heminway says 
that “wise selling strategy must look 
beyond the immediate present. There 
are three tremendous problems that con- 
stitute serious sales resistance for the 
automobile industry over the long pull. 
They are the service problem, the street 
and road situation and taxation. These 
are some of the outstanding things which 
will be discussed at Boston.” 





Leonard Tractor Director 


Asks Court for Receiver 


JOLIET, ILL. June 23—Wilbur 
Wynant, a stockholder and director of 
the Leonard Tractor Co., has filed a 
petition for the appointment of a re- 
ceiver and a demand for an accounting 
of the finances of the corporation in the 
Will county court. 

The liabilities, exclusive of the capital 
stock, he places at nearly $145,000, an 
amount “greatly in excess of the true 
value of the tangible assets,” he says. 
The company is a Delaware corporation 
with offices in Joliet and Gary, Ind., but 
the bill alleges that the only real estate 
holding is at Griffith, Ind., and the only 
tractor manufactured was one built for 
it and used for exhibition purposes. 
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Rickenbacker Adds 
4-Wheel Brake Model 


Will Comprise 50 Per Cent of 
Production for Present— 


Price $150 Higher 


DETROIT, June 27—The Rickenbacker 
Motor Co. has added a four-wheel brake 
chassis to its line, which will comprise 
50 per cent of the production of the 
company starting July 1. This sched- 
ule will be maintained tentatively for 
ninety days, after which it will be 
governed by demand. The four-wheel 
brake models are identical with the two- 
wheel brake, with the exception of the 
brake equipment and the changes in- 
volved by its installation. The new mod- 
els will sell for $150 more than the two- 
wheel brake cars, which are maintained 
at their present prices. The same body 
models are available on both chassis. 

The four-wheel brake installation is 
a development of the system designed 
for the original Rickenbacker car when 
it was laid out in 1919. At that time 
it was decided that it was too early for 
the introduction of a four-wheel brake 
system. Realizing, however, the tendency 
toward such installations, the Ricken- 
backer company has continually devel- 
oped its four-wheel brake, and at the 
last New York show had three models 
shipped and ready to exhibit when it 
was decided to delay the announcement 
until now. 

The system is a mechanically operated 
type employing four internal expand- 
ing cam-operated brakes on the four 
wheels operated simultaneously by the 
pedal. The hand brake is entirely sepa- 
rate and independent and acts on the 
forward end of the propeller shaft. 

This system of four-wheel brakes, 
which has been developed by the Rick- 
enbacker company during the last three 
years, is covered by fifteen patents, which 
so far have been allowed. These patents 
cover such features as the elimination of 
universal joints on the front brake ac- 
tuating shaft, the shaping of the cam 
and equalizing block at the front wheel 
brake in such a way as to reduce the 
braking effect with the turning of the 
front wheels and detail of design of the 
linkage as well as the brake construc- 
tion. 





Industry Increased 
Employment in May 


(Continued from page 1444) 


tire manufacturing concerns show a loss 
of 1.6 per cent in the number of employ- 
ees in May as compared with April, 
and a decrease of 3 per cent in the amount 
of wages paid the last week in May in 
comparison with the last week in April. 

Employment in, general during May 
showed that there was an increase of 
0.3 per cent in the number of employees 
and an increase of 4.1 per cent in the 


total amount paid in wages. The figures 
are based on reports from 6075 repre- 
sentative establishments in forty-seven 
manufacturing industries, covering 2,259,- 
425 employees. 


Bank Reports on Conditions 


MILWAUKEE, June 25—The automo- 
tive industries and the food industry 
of Milwaukee are singled out as high 
lights in the general industrial situa- 
tion in the current issue of Business and 
Financial Comment, monthly summary of 
local conditions issued by the largest 
local bank. It says: 


There was a little slackening of business 
in Milwaukee during the month of May 
which was most apparent in the metal trades 
and in some branches of the textiles. The 
slackening was felt in orders rather than in 
plant activity. The food industries and au- 
tomobiles were not affected. 

Employment during the month showed a 
slight decrease. Textiles, iron and _ steel, 
chemicals and the allied products, metal and 


metal products other than iron and steel re- 
ported decreases in payroll numbers. Food 
products, leather and its finished products, 
and automobiles reported slight increases. 
The net result was a decrease of 0.8 per 


cent for all industries. 


The review also says significantly: 
“Stocks carried by Milwaukee firms ap- 
pear to have increased, since May, 1922. 
at a much slower rate than sales and un- 
filled orders. This indicates a healthy 
situation and is a vital factor in deter- 
mining the probabilities for the remain- 
der of the year.” 


Gain of $200,000 Shown 
in Wills’ Bank Balance 


DETROIT, June 25—Receipts of $429,- 
711 and disbursements of $230,318 are 
shown in the receiver’s statement of re- 
ceipts and disbursements of C. H. Wills 
& Co. for May. The receiver states that 
cash on hand and in banks at the begin- 
ning of the month totaled $384,502; the 
balance at the close of the month was 
$583,896. 

The statement of assets as of May 24 
shows current assets, including inven- 
tories, of $775,432; fixed assets, less 
taxes, $3,415,082; deferred charges, $24,- 
774; total, $4,215,289. 





Hoover Machines Chelsea 
Factory for New Product 


ANN ARBOR, June 25—The Chel- 
sea, Mich., plant of the Hoover Steel 
Bearings Co. has been machined for the 
production of high carbon steel balls. 
The plant has not been in use for some 
time. The product will be midway in 
quality between chrome and case hard- 
ened balls. They will have the accuracy 
of high grade steel bearings. 

Sixteen Hoffman machines will be in- 
stalled with a daily capacity of 4,000,- 
000 one-quarter inch balls. The manu- 
facture of chrome balls will be continued 
at Ann Arbor. It has been found that two 
types cannot be manufactured success- 
fully in the same plant, because the two 
materials are constantly getting mixed. 
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Licensing Officers 
in West to Organize 


Purpose Will Be to Urge Uniform 
Laws for Operation of 


Motor Vehicles 


CHICAGO, June 26—Steps were taken 
at a meeting here of State officials con- 
nected with automobile licensing depart- 
ments to organize the Western Motor 
Vehicle Conference for the purpose of 
bringing about uniformity in laws and 
regulations governing the operation of 
motor vehicles. 

Representatives were present from II- 
linois, Iowa, Minnesota, Missouri, Michi- 
gan, Wisconsin, Kentucky and some east- 
ern States. Robbins B. Stoeckel, mo- 
tor vehicle commissioner for Connecti- 
cut, explained how uniform laws govern- 
ing headlights, licenses, weights and high- 
way markings had been brought about 
in the East. It was the view of those 
present that in consideration of the large 
amount of interstate travel by automo- 
bile, both the safety and convenience of 
the automobilists would be greatly in- 
creased by uniform regulations. 

Fred R. Zimmerman, Secretary of State 
of Iowa, was elected temporary chair- 
man, and it was decided to hold the 
next meeting in September at Des 
Moines, Iowa. This meeting was called 
at the suggestion of the National Safety 
Council. David Van Schanck, vice-presi- 
dent of the council, declared that the 
automobile had obliterated city, county 
and State boundaries to such an extent 
that uniform regulations are becoming 
necessary. 


Iowa Starts Movement 


DES MOINES, IOWA, June 25—The 
National Safety Council national pro- 
gram of a uniform law throughout the 
union requiring every automobile driver 
to obtain a driver’s license and providing 
other regulations to reduce the dangers 
of automobile driving will receive its 
trial in Iowa, for such a bill will be 
introduced at the special session of the 
Legislature in December. 

William Colladay, head of the motor 
vehicle department of the State, says 
that a session of the council will be held 
here about the time the Legislature 
meets. State officials have already been 
assigned various phases of the national 
law to report at another meeting in 
September at which it is hoped to start 
the preliminary draft. 





PETROLEUM MOTORS TO START 


ROCKFORD, ILL., June 23—Produc- 
tion of the Petroleum Motors Co. engine 
for truck and other vehicles is scheduled 
to start about July 1, according to state- 
ments made at a luncheon meeting of 
officials and stockholders. Chester A. 
Harris, president, and T. G. Jackson, 
vice-president, said that property and 
equipment valued at $130,000 are held 
free of debt. 
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BANK CREDITS 
Written exclusively for AUTOMOTIVE 
INDUSTRIES by the Guaranty Trust 
Co., second largest bank in America. 








The general business situation con- 
tinues_ irregular. Considerable im- 
provement in the condition of crops, 
which on the whole gives less than a 
normal promise, and a slight gain in 
retail trade are among the favorable 
developments of the last week. On the 
other hand, the continued decline in 
wheat prices is a particularly disturbing 
factor. The weakness of wheat prices 
is a reflection not only of the improve- 
ment in the outlook for the domestic crop 
but of the better prospects for producers 
in competing countries. 

No arresting of the recession in aver- 
age commodity prices is in evidence. The 
Department of Labor’s wholesale price 
index for May declined three points, or 
2 per cent, from the April figure, ana 
the Fisher weekly index again declined 
one point last week. The recession in 
this index since the advance was arrested 
in April has been ten points, or 6 per 
cent. 

The price readjustments of recent 
weeks are having a wholesome effect in 
that a better balance between prices of 
raw materials and other prices is re- 
sulting. Since March the decline in the 
general averages has been confined to 
raw materials. The Federal Reserve 
Board’s regrouping of the Department 
of Labor’s index shows a decline of six 
points, or 3.6 per cent, from March to 
May, while there was no net change 
in the average for producers’, or semi- 
manufactured, goods and for goods ready 
for consumption. 

The situation in the local building 
industry is further complicated by the 
wage advances newly agreed upon. The 
basic position of bricklayers’ wages im 
relation to the wage scales in other 
building trades makes it apparent that 
the collective efforts to stabilize the in- 
dustry by avoidance of prohibitive costs 
will face a heavy obstacle in the increasea 
pay of workers in this field. 

Bank debits to individual accounts in 
247 centers for the week ended June 20 
showed an increase of more than 16 per 
cent over the preceding week, in part 
due to the mid-month settlements. A 
special factor was the payment of the 
second installment of income and profit 
taxes. 

Discounts by the Federal Reserve 
banks increased $23,229,000 in the week 
ended June 20, while deposits declined 
$35,009,000, and Federal Reserve Notes 
in circulation declined $13,403,000. 





MARLIN-ROCKWELL SALE 
The Marlin-Rockwell Corp. sold its 
Philadelphia plant to the Pennsylvania 
Railroad instead of to the Raybestos 
company, as announced in AUTOMOTIVE 
INDUSTRIES. 





NEW ONEIDA TRUCK COMPANY 


GREEN BAY., WIS., June 26—L. W. 
Melcher, who was general manager of 


the Oneida Motor Truck Co., is the prin- 
cipal corporator of the Oneida Mfg. Co., 
a new $400,000 Wisconsin organization 
which is taking over the interest and will 
resume the manufacture of the Oneida 
truck on a quantity basis. 





FINANCIAL NOTES 











Yellow Cab Manufacturing Co. has de- 
clared a monthly dividend of 50 cents a 
share for one month only, in view of a pro- 
posed change in financing. The board of 
directors contemplates increasing the capi- 
talization and has appointed a committee to 
report on the proposition at a meeting July 
17. The company now has 200,000 shares of 


common stock, and the belief of those famil- 
iar with the company is that this will be 
increased to 1,000,000 shares. In this case 


present stockholders would receive four 
shares for each one now held and would 
have the right to purchase a fifth share at 
a price to be decided upon. 

Detroit Steel Products Co. has filed in 
Lansing amendments to its articles of in- 
corporation so that its authorized stock will 
be $4,000,000 preferred, $100 par value, and 
250,000 shares of no par value. Of this 
$3,132,600 preferred and 142,176 shares of no 
par value stock will be exchanged for the 
preferred and common_ stock now out- 
standing, 

Lee Rubber & Tire Corp. is calling for pay- 
ment the receiver’s certificates of the Repub- 
lic Rubber Corp., which it recently acquired. 
These amount to $1,500,000. The Lee corpo- 
ration has liquidated other claims against 
Republic with 65,000 shares of its stock. 

Troy Sun Shade Co. has declared an extra 
dividend of 50 cents in addition to the regu- 
lar quarterly dividend of 50 cents on the 
common and the regular quarterly dividend 
of 1% per cent on the preferred, all payable 
July 2 to stock of record June 20. 

Overman Cushion Tire Co. has declared a 
dividend of 24% per cent on the preferred 
stock on account of accumulated dividends 
on that issue, payable July 10 to stock of 
record June 30. 


Smith Wheel Increasing 
Its Production Program 


SYRACUSE, N. Y., June 25—In- 
creased production at the plant of Smith 
Wheel, Inc., in this city is now under 
way as the result of greater demand for 
its products. Double time schedules 
have been inaugurated in the machine 
shop and other departments are ex- 
pected to follow. The plant is now em- 
ploying 600 persons and this number 
will be augmented, justified by greater 
production schedules. 

All the gear companies in this city are 
employing night forces. The Adams 
Axle Co. has already started its factory 
here. 





ASKS CLIMBER RECEIVER 


LITTLE ROCK, ARK., June 27—W. 
H. Owens of Tulsa as trustee for the 
bondholders has filed a suit asking for 
the appointment of a receiver for the 
Climber Motor Car Corp. and judgment 
for $60,019 claimed to be due on the 
bonds of the company. 
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Detroit Registered 
7757 Cars in May 


New Automobile Registrations 
Show Gain Over 6784 Reg- 
istered in April 





DETROIT, June 26—New cars regis- 
tered in Detroit during May show a total 
of 7757 as compared with 6784 in April, 
according to reports compiled by the 
Detroit Automobile Dealers’ Associa- 
tion. Open car deliveries totaled 4332 
and closed 3425 as compared with 3900 
open and 2884 closed in April. Truck 
sales showed an increase from 604 in 
April to 692. 

In the light car field Ford deliveries 
increased from 2333 to 2591, most of the 
gain being in closed models which in- 
creased from 998 to 1226. Chevrolet in- 
creased from 1165 to 1286 made up 
largely of increased closed deliveries. 
Star delivered 196, five more than in 
April, 141 of which were open. Over- 
land delivered 207 as against 152 in 
April, 152 of which were open. Gray 
delivered 60 as against 28, 44 being open 
models. 

Buick with 526 deliveries tied the 
April mark, open cars, however, gaining 
24. Studebaker with 439 gained 40 over 
April, about evenly divided between 
open and closed. Dodge Brothers with 
287 gained 71, also evenly divided. Essex 
increased from 180 to 233, Maxwell 
from 140 to 222, Willys-Knight from 136 
to 194, Hudson from 142 to 185, Nash 
from 95 to 123, Rickenbacker from 47 to 
100. Hupp with 237 and Jewett, 147, 
showed slight decreases. 


Standing of Other Cars 


Oakland increased from 50 to 80; 
Columbia with 46 and Reo with 43 
equaled April exactly, both showing 
open car increases. Durant increased 
from 65 to 80, Dort from 15 to 22 and 
Stephens from 9 to 20. Increases were 
also shown by Auburn, Chalmers, Cole, 
Davis, Haynes, Jordan, King, Moon, 
Stearns and Wills Ste. Claire. Yellow 
Cab with 10, Courier and Flint, 1 each, 
made their first appearance in the tabu- 
lations. 

In the higher priced field Cadillac in- 
creased from 60 to 68, Packard with 67 
equaled April; Lincoln increased from 
16 to 38, all closed but 4; Peerless from 
11 to 18, Marmon with 7 fell off 2. Paige 
fell off from 26 to 21. 

In the light truck field, Ford increased 
from 407 to 432, Dodge Brothers 26 to 
82, Chevrolet 18 to 27. In the heavy 
trucks, Federal increased from 20 to 34, 
G. M. C. 24 to 38, Standard 6 to 11, 
White 5 to 22. Reo with 22 and Mack 
18 were somewhat under April totals. 
Other truck registrations showed 4 
Denby, 3 Gotfredson, 8 International, 3 
Transport, 3 U. S., 5 Ruggles, 3 Packard, 
3 Pierce-Arrow, 2 Republic and 2 Signal. 

Tractor registrations increased from 
14 to 34, Ford having 24, G. M. C. °. 
Clark 4, International 2 and Mack 1. 
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Buick Survey Shows 


Continuing Demand 


Good Sectional Reports Borne 
Out by Those from Twenty 
Leading Cities 


DETROIT, June 26—The Buick Motor 
Co. has completed a two weeks’ confer- 
ence with investigators who have made 
a study of prospective conditions in all 
parts of the United States. As a result 
of the reports received, President H. H. 
Bassett has issued a statement in which 
he says: 

“Our confidence has been strengthened 
in a continuance of bountiful business 
through the immediate future and well 
into 1924, and we shall prepare accord- 
ingly.” 

In making the statement, Bassett said 
that for some years it has been Buick’s 
custom to dig deeply into fundamental 
conditions before determining produc- 
tion and selling policies for the ensuing 
year. Thus, he said, there is brought 
together at Flint experienced counsel 
whose duties it is to analyze sectional 
conditions critically. This group comes 
direct from its investigations with all 
information based upon facts. 

In addition to the sectional reports, 
the company received reports on prospec- 
tive conditions in the twenty leading 
cities of the country, and these served 
to amplify and strengthen the sectional 
reports, Bassett said. Taking the re- 
ports as a whole, he said the company 
is justified in anticipating that the 1924 
season will again break Buick sales rec- 
ords. The Buick fiscal year just clos- 
ing will run far in excess of all previ- 
ous years, the aggregate increase in the 
twenty cities over the best previous year 
being 128 per cent. 

June sales will maintain the pace set 
during the rest of the year, Bassett said. 





Closed Car Shortage 
Felt in California 


LOS ANGELES, June 25—Southern 
California motor car dealers have begun 
to worry over the demand for closed 
cars and the inability of the factories 
to meet the requirements. Open models 
have begun to accumulate in stock, and 
a shortage of closed cars exists. Tele- 
grams, letters and personal visits to the 
factories get no results, the dealers say, 
and they are beginning to show some 
signs of alarm. 

The situation does not apply to the 
higher priced cars alone. The Chevro- 
let and Ford are in the same situation 
as others. The closed car demand has 
developed in the outlying districts just 
as pronouncedly as in the city. A Ford 
dealer in a town of 300 twelve miles from 
Los Angeles reports his orders are for 
sedans and coypés almost exclusively, 
and this state of affairs is general. 

The only ray of sunshine in the sit- 
uation is that owners of open cars who 


desire to trade on closed cars are giving 
the dealers more of an opportunity to 
select their customers. Cash buyers are 
getting what closed cars are available. 

However, there are not enough of this 
class of buyer nor enough closed cars to 
permit dealers to operate on this trade 
exclusively. Californians used to laugh 
at the thought of a closed car. This 
was proclaimed an outdoor country and 
a dealer who disposed of half a dozen 
closed models in a year thought he had 
done a big business. With conditions 
changed a really serious problem has 
developed. 





INDUSTRIAL NOTES 











Blakely Manufacturing Co. of Detroit has 
purchased the stamping machinery and 
equipment of the Liberty Stamping & Manu- 
facturing Co., which it has removed to its 
new factory at Fullerton Avenue and Mon- 
neir Road. With this additional equipment 
the Blakely company expects greatly to en- 
large its production of automobile fasten- 
ings. The Liberty company will concentrate 
upon the manufacture and sale of its enam- 
eled metal tables. 

Eik Manufacturing Co. of New York City 
has taken over the Elk Machine Tool Corp. 
with increased capitalization. J. G. Elkin 
is president of the new company and will 
have charge of manufacturing and produc- 
tion. The company will continue to manu- 
facture and seil Precision tools under the 
Elkin patents, with a plant at 243 West 
Seventeenth Street, New York. It will have 
direct representatives and branches in about 
twenty-five cities of the United States. 

American Window Glass Co. directors held 
their last meeting prior to the taking over 
of the company by Durant Motors, a tran- 
saction involving 95,000,000. The affairs of 
the board were wound up and preparations 
made for the entry of the new board. Durant 
Motors, through the purchase, comes into 
possession of the extensive glass plant at 
James City, three miles from Kane, Pa. 

Moto-Meter Co. has purchased a large plot 
opposite its plant in Long Island City, N. Y. 
The plot contains an area of 45,000 sq. ft., 
which will be used later on for a new plant. 

Springfield (Mass.) Malleable Iron Co. prac- 
tically has completed alterations of the Har- 
ley foundry, recently purchased, and has 
erected a large addition in which is being 
installed a new furnace. Manufacture of 
castings for automotive parts has commenced 
and operations will be increased throughout 
the summer and fall. 

Pennsylvania Rubber Co. of America has 
changed its official title to Pennsylvania 
Rubber Co. of America, Inc. 


WANTS ALLEN TIRE TO RESUME 


ALLENTOWN, PA., June 25—At a 
meeting of the stockholders of the de- 
funct Allen Tire & Rubber Co., Attorney 
John L. Lordan suggested that the com- 
pany reorganize and resume operation of 
the plant. 


SAGINAW AUTHORIZES BUSES 


SAGINAW, MICH., June 26—The city 
has granted a fifteen year franchise to 
a new transportation company which will 
operate street cars with motor bus auxil- 
iaries and extensions. 
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METAL MARKETS 











“Clean-up time,’’ the annual period for 
repairs and adjustments in steel mills, which 
is usually set for Fourth of July week, got 
under way this week at a number of the 
Mahoning valley sheet mills. Among these 
plants, whose output will be considerably 
curtailed during the next few weeks, are 
several that specialize in the production of 
automotive sheets. To some extent, there- 
fore, the slowing up in the demand that has 
come over the market will be offset within 
the next few weeks by curtailment of out- 
put. The dent in production caused by what 
in the case of some milis will amount to a 
two weeks’ suspension will act to some 
extent as a prop for the market. 

Absorption of steel during the heated term 
is, of course, retarded also, but during this 
period of impaired steel production and con- 
sumption quotations are likely to remain 
unaltered for want of any substantial reason 
for changes. The truth of the matter is that 
in spite of all the emphasis that is laid on 
the backlog of orders, which steel mills have 
to carry them over into the year’s last quar- 
ter, the market waits for a reawakening upon 
a fresh buying movement from the automo- 
tive industries. Until the first signs of re- 
newed interest in steel by passenger motor 
car manufacturers manifest themselves, the 
market is certain to be a dull affair, and 
steel producers, comfortably fixed as they 
may be with reference to orders for railway 
equipment and other heavy steel products, 
have their eyes turned to Detroit, whence 
must come the first sign of a resumption of 
buying. 

Prices are maintained for the present 
largely because there is not sufficient new 
buying to move them one way or the other. 
Such a condition, however, never lasts be- 
yond a limited time in the steel market. 
Either the next four or five weeks will 
show that another buying movement is in 
the formative stage or else some of the pro- 
ducers, being somewhat more urgently in 
need of business than their competitors, will 
go energetically after business, and such 
bidding for orders always carries with it the 
implication that prices are subject to dis- 
cussion. Automotive specialty steel makers 
report that they continue to make shipments 
of good-sized tonnages on account of pre- 
viously placed contracts. Alloy steel makers, 
for a long time during the rush, were unable 
to catch up with the orders which piled on 
to their books. At one time a leading maker 
of alloy steels could make no deliveries 
earlier than three months after the placing 
of orders, but the end of deliveries against 
these orders is now in sight. 

Pig !ron.—Prices are still on the toboggan, 
and what few orders are placed by automo- 
tive foundries come in for the most inten- 
sive competition between pig iron sellers. 
Even on single car orders for foundry and 
malleable there is no uniform price, sellers 
slashing quotations so as not to let any bus- 
iness get away from them. 

Aluminum.—The sole domestic producer 
continues to be in arrears in shipments 
against contracts, and does not figure as a 
seller in the current spot or prompt market. 
Importers are applying what limited tonnages 
they receive from abroad to previous com- 
mitments. A few odd lots of Italian and 
Swiss metal come on the market here and 
there. 

Copper.—Manufacturers of copper and 
brass products report that there has been @ 
sharp falling off in buying by Detroit auto- 
motive consumers who are said to have 
overbought earlier in the year. 
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SHOWS Oct. 


Nov. 4-10—New York, First Oct 
Automobile Exposition of ct. 
the Foreign Automotive 
Association, Hotel Astor. 

Nov. 11-17—New York, Annual Nov. 
Automobile Salon, Hotel 


‘ Ane, tion, under the direction 

regan of ‘the Automovil Club 
Jan. 26-Feb. Chicago, Annual Argentino. 

Automobile Salon, Hotel Nov, 2-10—London, Automobile 


Show, Olympia. 


Nov. 22-Dec. 1—London, Motor 
Transport Exhibition. 


8-19—Brussels, Passenger 


FOREIGN SHOWS 
Oct. 4-14— Paris, Passenger Dec. 


Cars, Bicycles, Motor- Cars, Trucks, Airplanes Oct. 24-26—Cleveland, Thirtieth 
cycles and Accessories, and Motor Boats, Aviation Annual Convention of the 
Grand Palais. Palace. National Association of 


15-20—London, Motorcycle 
Show, Olympia. 

24-Nov. 2—Paris, Trucks, 
Agricultural Tractors, etc., 
Grand Palais. 
1-15—Buenos Aires, An- 
nual Automobile Exposi- 


Calendar 


RACES 


liter. 


July 2—Tours, French Grand 
Prix 500-mile race. 


Sept. 3—Annual Pikes Peak Hill 
Climb. 


Oct. 28—Barcelona, Spain, Grand 
Prix for vehicles of 1500 
c.c.; Nov. 1, International 


Grand Prix for cycle cars a ae 
of 1100—Nev. 4. Interne- Oct. 25-26—Production Meeting 


tional Grand Prix for two 


CONVENTIONS 
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Farm Equipment Manu. 
facturers, Hotel Statler. 

Nov. 12-17—Chicago, Annual 
Business Exhibit and Con- 
vention of the Automotive 
Equipment Association, 
Coliseum. 


Ss. A. E. MEETINGS 


of the S. A. E.—Cleveland. 


Jan. 1924—Annual Meeting of 
the S. A. E.—Detroit. 


MEETINGS 


Sept. 19-21—Boston, Fall Meeting 
of the Motor and Accessory 
Manufacturers Association. 








California Will Tax 


Earnings of Vehicles 


LOS ANGELES, June 25—Despite his 
pre-election promises that he was op- 
posed to increased taxation in any 
form, Governor Richardson has signed 
the bill passed by the California Legis- 
lature providing for a tax of 4 per cent 
on the gross receipts of motor vehicles 
operating under Railroad Commission 
certificate. 

The bill was opposed strenuously be- 
fore the Legislature, but it was adopted 
on the basis that the revenue thus de- 
rived is necessary for highway mainte- 
nance. This tax will be in addition to 
an estimated $36,000,000 which will be 
raised from motorists under the new 
registration and weight fee basis and 2 
cents a gallon gasoline tax. 

There is a probability that the con- 
stitutionality of the gasoline tax will be 
attacked in the courts. The bill provides, 
however, that should it be proved uncon- 
stitutional, the old form of horsepower 
tax will be reapplied. Although opera- 
tors have paid their license fee on the 
horsepower basis for 1923, the gasoline 
tax will become effective Oct. 1 and be an 
additional levy. 

The automobile clubs were the chief 
advocates of the gasoline tax. Their 
selling argument was that a gasoline tax 
meters the use of the roads. The tax 
applies to all motor vehicle fuels, except 
kerosene, and is to be collected at the 
source. Therefore it will be included in 
the price consumers pay for their fuel at 
filling stations. ; 





John T. Stockton, Head 
of Transfer Firm, Dead 


MILWAUKEE, June 25—John_ T. 
Stockton, president of the Joseph Stock- 
ton Transfer Co., a leading transfer com- 
pany in the store-door delivery move- 
ment, died today of heart trouble at the 
age of fifty-five. He was a delegate to 
the United States Chamber of Com- 
merce meeting in New York City in May 
and was taken ill immediately after the 
meeting. 

More than thirty years Mr. Stock- 
ton guided the affairs of the company 


organized by his father, Gen. Joseph 
Stockton, sixty-five years ago. He han- 
dled with his 100 horse-drawn vehicles 
and two motor trucks the freight col- 
lection and distributions for the New 
York Central, Pennsylvania, Erie, Chi- 
cago & Alton and other railroad lines. 
He was one of the leading exponents ot 
transfer work in the country for motor 
transport. 


Chicago Reports Upward 
Movement in Time Sales 


CHICAGO, June 25—Retail sales of 
automobiles on the time payment plan 
have been fairly well sustained for the 
last month at a level somewhat below 
that of April and the first part of May, 
according to figures compiled by the 
Central Automobile Finance Associa- 
tion. Dating from the middle of June 
there is now in evidence a slightly up- 
ward trend in such sales. 

As compared with the corresponding 
period last year the time payment sales 
recorded with the County officials have 
been considerably less. This is probably 
due to the fact that some of the larger 
finance companies financing the sale of 
low priced cars have discontinued filling 
their chattel mortgages for record, 
rather than to an actual decline in sales. 

The number of time payment sales 
recorded for the seven weeks ending 
June 16 this year was 5492. For the 
similar period last year the number was 
7618. The largest number recorded in 
one week so far this year was 1082 for 
the week ending April 28. 

Sales thus far in June have been re- 
corded as follows: 618 for week ending 
June 2; 686 for week ending June 9; 767 
for week ending June 16. 





FIAT RACE DRIVER KILLED 


PARIS, June 19 (by mail)—Ernest 
Lampiano, Fiat race driver, was killed 
while practising for the Faucille hill 
climb, in Switzerland, on a 122 cu. in. 
racing car. He had only driven for Fiat 
during the last two years, principally in 
hill climbs and local events. He had 
been attached to the racing department 
for a number of years and had ridden 
as mechanician with Scales, Cagno, Louis 
Wagner and Felice Nazzaro. 


New Bombing Plane 


Built for British 


LONDON, June 19 (by mail)—The 
new bombing airplane reported to have 
been built by Messrs. Boulton and Paul 
of Norwich, England, for the British 
Air Ministry is declared to be the last 
word in airplane construction for either 
war or commercial purposes. 

The plane is built. entirely of steel. 
It is the largest machine of its type ever 
constructed, yet it is propelled by two 
engines as against four in the old-time 
war bomber. Two tractor and two pusher 
propellers are placed in either side of 
the body, one behind the other. The en- 
gines are installed in a cabin, complete- 
liy armored against machine-gun attacks. 

The engine room is so equipped as to 
provide for a mechanic, and the pilot 
will have his station forward and will 
control the throttle, steering and lifting. 
Machine guns are carried fore and aft. 
The two sets of propellers are so de- 
signed that if one set is disabled by ac- 
cident or attack, the airplane will be 
supported and propelled by the other. 

Much secrecy is thrown about the con- 
struction of the ship as to its design, 
power and speed. Tests will be made 
shortly to show what weight of bombs 
the airplanes will carry and what speed 
it actually will attain. 





Back Lots Suggested 
for Garages Downtown 


RICHMOND, VA., June 25—Allen J. 
Saville, director of the Department of 
Public Works, recommends in his annual 
report that the city use the back lots in 
the business district as sites for parking 
buildings. 

In the report he says: 


Like every other city, we have a parking 
problem. Due to the layout of the city, there 
may be a solution of this for us here that 
will not prove very expensive. Our lots are, 
as a rule, very deep with an alley running 
through the block. 

It might prove advisable for the city to 
purchase land on the rear of these lots in the 
heart of the block and build two or three- 
story garages which would care for more 
cars than can be parked around the block 
now. 
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Lighting Generators 
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Ignition Apparatus 





PRECISIYVN 
BALL BEARINGS 


One magneto or lighting generator bearing 
may cost a trifle more than another. At most, 
that difference is but the smallest fraction of 
one per cent of the total cost of the car, truck 
or tractor in which it is to be used. Yet that 
small price difference may represent added 
value of tremendous effect upon the ultimate 
earning power of the car, truck or tractor. 


Magnetos and lighting generators having 
"NORMA" Precision Bearings continue, through 
the years of changing standards, to be the 
standard equipment on cars, trucks and tractors 
of the better class—simply because the added 
value in the "NORMA” Bearings themselves is 
multiplied many fold in the over-all service 
capacity of the automotive unit. 


Service records prove that magnetos and light- 
ing generators equipped with "NORMA” Preci- 
sion Bearings run more quietly, last longer. 


A booklet will be sent on request. 
And our engineers will welcome 
an opportunity to work with 
yours. 


THE NYRMA CUMPANY 
VF AMERICA 


Anable Avenue 
Long Island City New York 
BALL, RULLER AND THRUST BEARINGS 


«| 








nee eee 


Fh 


eet ame Rn oe 


piling Pym ager + 








4 Automotive Industries Aut 
June 28, 1923 


RAYFIELD |/ 
CARBURETOR 


“Has Never Been Out-Performed,” 








The New Model ST Rayfield 


The changing requirements of a carburetor due to 
improved engine standards are responsible for the 


design of the new Rayfield ST. 


Still of the expanding type, as always, the new Ray- 
field has been perfected without the usual air 
valves. It represents the utmost simplicity in 


Pa carburetion. 
Some Facts out ' . : , 
Eiicivit’ Gorbuccien Some of its outstanding features are its expanding 
iia tiinaaditauamiial asiilemme venturi, thermostatic air control, dash needle ad- 
Re, EE Ee justment and built-in primer. 
highest..efficiency this mixture must be ' . sr 
oF Soule i actos alk dont In competitive tests for twelve years Rayfields have 
ie ak tak a tee Geen “never been out-performed.” 
type to insure this fundamental. 
BENEKE & KROPF MFG. CO. 
2st and Rockwell Sts. Chicago, III. 
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HIS number carries to you the 
‘i general consideration of the im- 











portant engineering problems, 
the high spots of the discussion at the 
S. A. E. convention and other material 
suitable for the annual Engineering 
issue. 


The next issue of Automotive In- 
dustries will carry a complete story of 
the Body Builders’ convention to be 
held in Detroit during the week. 


HARRY TIPPER. 
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Ball Bearings 





al 


on Worm Shaft 


Prolong Engine and Truck Life 


fam success of worm drive is largely 
dependent upon the ability of the 
worm thrust bearings to take the very 
heavy loads when starting, running in low 
gear and climbing hills, with a minimum 
amount of frictional resistance. Unless 
the bearings meet these conditions, the 
performance of the car or truck is im- 
paired, the engine overloaded and the 
whole truck mechanism subjected to 
severe shocks and jerks. 


An SKF marked self-aligning, self- 
contained, double-thrust ball bearing 
eliminates these difficulties on the truck 


THE SKAYEF BALL 


994 








illustrated. Since the small amount of 
friction in a ball bearing is practically the 
same when starting as when running, no 
appreciable reserve engine power is neces- 
sary to overcome starting friction and 
the worm mechanism operates smoothly 
and efficiently under all service condi- 
tions. And a further betterment of per- 
formance is obtained through the use of 
two self-aligning radial bearings on the 
propeller shaft. 


Our engineers will gladly submit ball’ 
bearing recommendations for all vital 
rotating parts. 


BEARING COMPANY 


Supervised by SKF INDUSTRIES, INC., 165 Broadway, New York City 
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The Highest Expression 
of the Bearing Principle 
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This Combination 
for Sustained High Production 


As an indication of the trend of the tomotive parts as differential hous- 


industry toward buying PRO- ings, hubs, drive pinions, transmission 
DUCTIVE ABILITY rather than gear blanks, and other work requiring 
mere machines, we point to the ever- the second operation to be done on 
increasing demand for our Double centers, 


Spindle Flat Turret Lathe and the 


; ; In this combination of machine-tools, 
Fay Automatic Lathe as a combina- 


we believe we have something of real 














wen. importance. Production men not get- 

This combination is maintaining an ting comparable output on similar 

enviable reputation, winning against work are invited to communicate 

other methods of machining such au- with us. 

FAY AUTOMATIC LATHE: 
JONES & LAMSON MACHINE CO. 
Springfield, Vermont, U. S. A. 

Branch Office: $ feEute: France, Spoin and Belgium B. Auberty & Co., 182 Rue Branch Office: 
503 Market St. Sevadiadbeatit tet pare Tinahon Et test gpg “ooo 9-10 Water Lane, Queen Vic- 


S P Korea, Manchuria and Formosa—Mitsui & Co., Ltd., Tokio. P 
San Francisco, Cal. Australia—McPherson’s Pty., Ltd., 554 Collins St., Melbourne. toria St., London, England 
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FALLING CAR-PRICES 
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Selling Prices are Down— 
Raw Material Prices Still Up— 


Greater production per unit the Solution 


The NEW Lo-swing semi-automatic lathe offers 
any turning department greater production—regard- 
less of its present output. The very latest design and 
construction in production equipment for rapid turn- 
ing. Cutting tools supported close up to the cutting- 
edge—eliminating all overhanging arms and other re- 
mote supports. RIGIDITY to a degree permitting 
multiple cutting tools to operate at feeds and speeds 
limited only by the endurance of the high-speed steel 
available. 


While the NEW Lo-swing semi-automatic lathe is 
100% special for a job when properly tooled for it, 
it is at the same time 90% standard. When the work 
changes, it is only necessary to change the tooling. 
In these days of frequent changes in design this is 
something to keep in mind. 


SEND US YOUR BLUEPRINTS for time estimates—we 
will show you something interesting. 





Fitchburg Machine Works, Fitchburg, Mass. 


REPRESENTATIVES: Detroit and Cleveland District, W. H. Nettle, 236 Richton Ave., 
Highland Park, Detroit, Mich, Chicago, Milwaukee and St. Louis District, W 


McCarrell, 429 Kenwood Boulevard, Milwaukee, Wis. New York State, W. H. Dana, 
137 East Brighton Ave., Syracuse, N. Y. Southern Continental Europe, G. E. Fogarty, 
42 Rue de Peletier, Paris 9¢e, France. British Isles, Buck & Hickman, Ltd., 2 and 4 
Whitechapel Road, London, El, England. 


So “swung Sathe 
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temperature regulator keeps Duesenberg motor 
at degree of highest efficiency for 3155 miles, non-stop 







Cut Open View 


Sylphon Automobile Temperature 
Regulator consists of three main 
parts: the Sylphon—that seamless, 
solderless, flexible, all-metal expan- 
sion member, which is the heart of 
all Sylphon products; a valve and a ies Ches 
housing for the Sylphon. The Syl- 
phon is filled with a highly volatile 
liquid, which vaporizes at a _ pre- 
determined temperature, expanding 
the Sylphon and opening the valve 
to admit water and contracting and 
closing the valve when the temper- 
ature falls. Is self-regulating, adapt- 
ed to pump or thermo-sylphon: cool- 
ing systems, can be installed between 
the regulator and the engine, either 
in outlet or inlet water connection. 
Has no moving parts to wear out, 
needs no oiling and will outlast the 
motor. Do not accept imitations or 
substitutes. We are the originators, 
patentees and manufacturers. 


Send for bulletin A U R. 








Official A. A. A. 
test, made on 
Indianapolis 
Speedway 





Standard Equipment 
on these Automobiles 


American-La Lafayette Roberts 

France Lancaster Rolls-Royce 
Bay State Leyland Stevens-Duryea 
Bell Lincoln Straker-Squires 
Case Mitchell Twin City 
Cadillac Napier U. 8S. Tractor 
Climax Packard Vulean Truck 
Columbia Paige-Detroit Ward-La France 
Cunningham Pierce-Arrow Westcott 
Kissel-Kar Premier Wisconsin 


THE FULTON COMPAN Y—Knoxville, Tennessee 


New York Chicago Detroit Philadelphia 


Representatives in all Principal Cities 
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HERE 
IT IS 






Tex 


© 


The Fellows Gear Shaper Co. Thread Generator. 


A Thread Generating Machine having remarkable production possibilities. 


It uses a helical Gear Shaper cutter and produces worm threads with an ease 
and dispatch that is almost startling. 


You can now generate worm threads anywhere from three to five times as rapidly 
as was ever possible before, and at the same time get more accurate work. 


A companion machine to the High-speed Gear Shaper, and another solution to 
the reduction of Labor Costs. 


If you cut threaded work in quantities, you will want one of these Thread 
Generators. 


Yes! We have a booklet that describes it completely. 


Do you want a copy? 


THE FELLOWS GEAR SHAPER COMPANY 


SPRINGFIELD, VERMONT, U.S. A. 


Foreign Agents: Alfred Herbert, Ltd., Coventry, England; Societe Anonyme Alfred Herbert, Paris, France; 
Societa Anonima Italiana Alfred Herbert, Milan, Italy; Alfred Herbert, Ltd., Yokohama, Japan; Societe 
Anonyme Belge Alfred Herbert, Brussels, Belgium; Alfred Herbert (India), Ltd., Head Office, Calcutta, 
India; Bohn & Bormann, Berlin, Germany; Werkzeug-Und Maschinenfabriks-A. G., Wemag, Wien, Austria. 
Pacific Coast Representatives: Eccles & Smith Company, Portland, Oregon; Seattle, Washington; San 
Francisco and Los Angeles, California. 


; : 


g 
Cys 
inal 


The Machine You 
Have Been Waiting For 














Autor 
J 
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cAnnouncement 


==) M. YOUNG and associates, under 
the name of Racine Radiator Com- 
pany, have purchased the Perfex 
Radiator Company —its entire 
plant, patents, properties and assets. The 
company will continue under the active 
management of Mr. Young, vice-president. 





Production has already been greatly increased 
to meet the pressing demand tor Perfex 
Radiators; but further important changes 
will follow rapidly. 


This company is already one of the largest 
makers of radiators, supplying its product 
to about 70 leading manufacturers 6 trucks, 
tractors, industrial machinery and power 
units. In addition to this it manufactures 
a full line of quality replacement radiators 
for Ford and Chevrolet cars. 


Broad, systematic plans for more thorough 
co-operation with all who handle or use 
Perfex Radiators will be announced soon, 
and with our increased production facilities 
we are in a position to be of genuine serv- 
ice to any user of radiators. Correspondence 
invited. Quotations and engineering service 
with no obligation. 


RACINE RADIATOR COMPANY, Racine, Wis. 


Dept. W. 


Manufacturers of 
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oe automotive engi- 
neer in the country 
should have this blue print. 


It explains clearly, from an 
engineering standpoint, why 
Gruss Air Springs are so nec- 
essary to every truck, bus and 
passenger Car. 


After you have seen it you 
will readily understand why 
one great oil company has 
over 700 oil tank trucks and 
salesmen’s cars Gruss 
equipped; why so many bus 
companies have made Gruss 
Air Springs standard equip- 
ment; why thousands of pas- 
senger car owners are frank 
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to send gt iis ll pay you 


to say they would never 
drive another car without 
them. 


From the standpoint of both 
economy and comfort, Gruss 
Air Springs are causing na- 
tion-wide comment. 


Two well-known manufac- 
turers of motor buses have 
already made Gruss Air 
Springs standard equipment. 
Others are going to follow in 
rapid succession. 


Sooner or later you are going 
to be asked what you know 
about Gruss Air Springs. 


We will gladly send you com- 
plete information on request. 


THE CLEVELAND PNEUMATIC TOOL CO., 
CLEVELAND, OHIO. 


GrRUss AIR SPRINGS 


AS MANUFACTURED BY THE CLEVELAND PNEUMATIC 


Make all Roads 
Boulevards 






TOOL CO 





Auto 


| 


| 
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cAngular Contact Thrust 
Bearings 


Angular Contact ‘Radial 


Bearings 


These Bearings furnished 
to your requirements. 


Send us your blue-prints 
and inquiries. 











Yhe 4 
| BEARINGS COMPANY of AMERICA 


LANCASTER, PENNA. 
DETROIT OFFICE—1012 FORD BLDG. 

















) 
| 
| 
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. 
(Position of strab when car spring 


Have you ever 
| made this test? 


\ sistance should be heavy. Clamp any so-called recoil check 


Pulls very hard | 


Pulls hard | iN in a vise and then pull on the 
t strap. According to whether 


Ut 


the strap pulls easier-and-easier, 
or harder-and-harder as you 
continue to pull it out, you can 
tell whether the device is right 
or wrong. 


CIS 


Pulls less hard 


~ 


7 

--7—< 
t — 
x 


=. 
= 


Pulls easier 


rr 
toe 


po nat 


> 
= 
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Pulls still easier 





ua 


Pulls easy 


| dete. 
ee en 5 em 
‘\ 
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' OU will find that a Stabilator 
Postion of sap when car spring i strap, as above illustrated, pulls 
ap should be leat —- easier and easier as you keep pull- 
ingitout. Thus a Stabilator is not, 

in effect, a jump strap, but is a brake which automatically holds heaviest when 


the recoil force is violent and holds but gently when the recoil force is mild. 





-—— 
~ 
- 


Pulls very easy 


ee 
oo 
= 


F fmm 

S 

i 
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“oe 


It is only logical to put a small brake on a Ford car and a very large and 
powerful brake on a Mack 5-ton truck. Watson Stabilators apply this same 
logic to the varying forces of spring recoil. 


You need not take anyone’s “say so” as to whether or not a device gives 
correct proportional resistance —just clamp the thing in a vise, pull on the 
strap, and see what it gives. 


JOHN WARREN WATSON COMPANY 
Twenty-Fourth and Locust Streets 
Philadelphia 


V 


WATSON 


— NABILATORS 


CHANGE THE WHOLE NATURE OF YOUR CAR 














Automotive Industries 
June 28, 1923 105 





















































~<\ FeGG 
ee \l\\\ nn ae 


“© toa 
hay. = CURTIS 







4 
A. 
( 


ie= AIR HOISTS 
pF in the 
Automotive Industry 


HE above photograph, taken in one of the 

largest and most progressive automobile 

plants, shows one of many uses to which Curtis Air 
Hoists have been applied. 


Curtis All-Steel Air Hoists and Curtis Roller-Bear- 
ing Trolleys are solving many production problems 
—they are cutting costs in manufacturing plants 
throughout the automotive industry. Write us for 
full information. 









Also Manufacturers of Curtis 1-Beams, Cranes and Curtis 
Air Compressors 


CURTIS PNEUMATIC MACHINERY Co. 
1636 Kienlen Avenue St. Louis, Mo. 


Branch Office: 
531-T Hudson Terminal, New York City 


Canadian Representative, Joseph St. Mars, Winnipeg and Toronto, Canada. 





_AIR COMPRESSORS~HOISTS-TROLLEYS-CRANES L , 


= 


“Lift it with Air”’ 





Established 1854 
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AXWELL 


design 


AXWELL is another company of high engineering standards 

that has found Formica gear blanks effective in getting the 

proper silence for the timing train, while retaining the well-tried 
and proven gear drive. 


Maxwell used Formica in the crankshaft gear — thereby getting 
silence with the use of a small blank. Like other users, who know 
how to use Formica, Maxwell has found that Formica blanks 
produce satisfactory quietness, greatly reduce the necessity of 
selecting gears, and bring the percentage of tear down of nearly 
completed engines almost to nothing. 





Write for the facts. 


THE FORMICA INSULATION COMPANY 
4622 Spring Grove Ave., Cincinnati, Ohio 


ORMICA’ 


Made from Anhydrous Redmanol Resins 
SHEETS TUBES RODS 


hig 
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“R” TYPE 


Made to standard metric 
dimensions in light, medi- 
um and heavy series; in- 
terchangeable in size with 
standard _ ball - bearings. 
Made to inch dimensions 
in light and medium series. 








=a” seem 


Equipped with clamping 
sleeve and nut. Made to 
inch dimensions in light 
and medium series. 





“RSW” TYPE 


Self-aligning 





quipped with side 
plates for protection 
from dirt and mois- 
ture. Made to inch 
dimensions in light 
and medium series. 
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“RN” TYPE 
Self-aligning 


Made to metric dimen- 
sions in light, medium and 
heavy series. Made to 
inch dimensions in light 
and medium series. 





“RTN” TYPE 
Self-aligning 





quipped with clamping 
sleeve and nut. Made to 
inch dimensions in light 
and medium series. 





“RTW” TYPE 








Self-aligning 





Equipped with clamp- 
ing sleeve and nut, and 
provided with — side 
plates for protection 
from dirt and moisture. 
Made to inch dimen- 
sions in light and me- 
dium series. 





Our engineers will welcome an opportunity to work with yours, in the application of these 
high-duty precision bearings with a view to securing maximum anti-friction efficiency. 


THE NYRMA CUMPANY VF AMERICA 


Long Island City New York 


Manufacturers of “NORMA” Precision Ball Bearings 


Anable Avenue 
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Oil or Grease 


The ALEMITE HIGH-PRESSURE 
LUBRICATINGSYSTEM can be used 
with either oil or grease. But we recom- 
mend ALEMITE LUBRICANT, be- 
cause it is a solidified oil which we have 
perfected especially for our System. It 
hasall the benefits of oil, but at thesame 
time is sufficiently solid to ‘‘stay put.” 
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THe GROWING IMPORTANCE 


oF Lubrication 


IN THE Pusuic Minp 


From practically every state we are getting constant re- 
ports of a rather startling increase of public interest in the 
question of lubrication. 


The news of the remarkable savings made in repair costs 
by fleet owners through the methodical use of ALEMITE 


is spreading rapidly to the passenger car owner. 


From a handy-man’s job, lubrication has grown to be the 
biggest source of side-revenue for hundreds of garages and 
service stations. In one small town last year one dealer 
made $5,000 lubricating cars with ALEMITE. He has 
over 300 customers who have subscribed to a regular 
monthly lubricating service. 


Car dealers, too, report this year, that in discussing upkeep 
costs an unusual proportion of purchases have hinged 
upon lubrication equipment—especially where the pros- 
pect is buying his second or third car. 


THE BASSICK MANUFACTURING COMPANY 
2656 N. Crawford Ave., Chicago, IIl. 


Canadian Factory: Alemite Products Company of Canada, Ltd., Belleville, Ontario 
pote 
: 


el 
A Bassick 
Alemite 
Product 
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—concerning the 
Bearing Division of 
the Ryerson Corporation 


ERHAPS Joseph T. Ryerson & Son, Inc., are best 


known as a Steel-Service organization — a repu- 
tation built up thru more than eighty years of business. 


A number of years ago the Bearing Division was organ- 
ized with its own bearing factory and babbitt plant. Spe- 
cial processes of manufacture, developed thru engineer- 
ing research, necessitated the construction of special 
machinery and equipment. 


The aim—to produce a superior product worthy of the 
Ryerson name and reputation—a bearing that 
engine builders would consider an asset to their 
motors. 


The result—many leading motor manufacturers have 
adopted and are using Ryerson Superior Bearings 
year after year. 


Not only “‘best by test’’ but also “‘best thru service.” 


JOSEPH T. RYERSON & SON inc. 


ESTABLISHED 1642 


CHICAGO ST. LOUIS CINCINNATI DETROIT BUFFALO NEW YORK 


BRANCH OFFICES: DENVER HOUSTON JERSEY CITY 
MILWAUKEE MINNEAPOLIS NEWARK SAN FRANCISCO TULSA 


RYERSON 


“Superior” 


* BFARINGS 
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HAMPION 








There is nothing you can do that will so readily prove that 
a forging is something more than a piece of hammered steel 
or that all forgings are not alike, as reference to your own 
cost records. Even a casual reference to your own cost 
sheets will provide a surer, sounder means of achieving 
economy in buying than hours of argument or price dicker- 
ing. 


Do this when the next order for drop forgings comes up. 
Then, perhaps, the fact that Champion Drop Forgings do 
require less machining and finishing, less tool or machine 
adjusting, fewer operations may induce you to put their 
accuracy to blueprint specifications, wniformity of metal and 
alignment to a practical test. 


THE CHAMPION MACHINE & FORGING CO. 
Detro:t Office: 705 Ford Bldg. 


POD a (A 


Philadelphia Office: Bourse Bldg. 
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Cam & Lever 
Steering Gear 


Patent Pending 
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Housing entirely re- 
moved, showing vari- 
able pitch of the thread 
of the cam and relation 
of cam and lever in mid- 
position, 


















Inside view of 
side of housing, 
showing end of 
trunnion shaft 
lever arm and 
diamond stud, 
with arc of lever 4 
action. : 









Lower end of gear, 
with side of housing 













removed, showing 
lever in mid-position 
on the cam, 
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Chis new steering gear is so radically different in principle and 
design that many engineers were frankly skeptical about our claims 
for it. However, demonstrations have convinced them and they 
are now enthusiastic over this wonderful combination of small size 
and simple construction with power, reliability and easy steering. 


The gear is so irreversible in mid-position that practically all road 
shock is eliminated. The long lever arm inside the gear provides 
the easiest kind of steering under all conditions and the car holds 
the road with the least effort on the part of the driver. 





Cam and lever 
in extreme posi- ; 


The variable pitch of the cam offers a unique accelerated action pare pe neal 
which facilitates quick handling in making turns and in swinging ing arm. Variable 
back into flat-to-the-curb parking position. °° 


Adapted for passenger cars, motor trucks, motor buses, fire 
trucks and tractors. Write for special information desired. 















































Ross GeEaR & TOoL Com PANY ~ 
700 Heath St, Lafayette, Indiana, U.S.A. 


Ross STEERING GEARS 


THE STEERING GEARS THAT PREDOMINATE ON MOTOR TRUCKS 
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Beauty 


wields its selling wand 


in Closed Cars 


JEAUTY has cast its spell since the day the 
Zu) world began, and beauty will cast its spell 
Vays until Doomsday. It is the nature of man 





4) first to concern himself with fundamentals 
—then add to fundamentals the witchery of beauty. 
Utility first, then beauty. Necessity, then luxury. Man 
works that he may eat; but works harder that he may 
eat with silver, from fine china, and clothe his body in 
richest silks and fleece and flax. It is the nature of man 


forever to covet the niceties and refinements of life. 


The automobile began as a vehicle and has become an 
equipage. It was inevitable, foreordained by the law 
of human desire. First mechanical excellence; then 
beauty and luxury: classic coachwork; glass windows; 
velour interiors, yielding as eiderdown. Today elegance 


is a major selling influence. 


| 
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The Requiem of “Hardware” 


The Dura Company has watched this evolution of closed 
car style through all the years it has been developing 
window regulators. Interior embellishments known to 
the industry as “hardware” no longer meet ideals of beauty 
and good taste. Ordinary closed car “‘hardware’’ is more 


than ever just hardware. And hardware will not do. 


A new day is here. ‘The Dura Company has designed and 
produced for closed car interiors a complete assortment 
of utility ornaments that reflect an entirely new standard 
of artistry. These are known as Dura Fittings. To closed 
car builders and buyersalike Dura Fittings fulfill every wish 
as to beauty and decorum. There is nothing like them. 


The Selling “Power of Details 


The time has come when the trimmings and trappings 
of closed car interiors assume genuine importance as 


selling features. Certainly beauty outsells every time. 


We sincerely believe that the public will welcome the 
advent of Dura Fittings as the beginning of a new era 
in closed car elegance. And we suggest the importance 
to manufacturers of discussing Dura Fittings with us 


before deciding future production requirements. 


THE DURA COMPANY, Toledo, Ohi; 
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The Famous Blades 
produced by the Ar- 
morers of Damascus 
during the Sixteenth 
Century were the re- 
sults of surprising skill, 
great patience and 


The Blades were much 
sought after by the ad- 
venturous gentlemen 
of that period and were 
prized for their tough- 
ness, spring and abso- 
lute reliability. 


much experiment. 





MAKERS OF CERTIFIED 
MALLEABLE CASTINGS 


































Certificate Holders for the Quarter 
Ending December 31st, i922 


Albany Malleable Iron Co. - 
Albion Malleabi- Iron Co. Seiki Albion, Mich. 
‘American Malleable Castings Co... . > : Marion, O. 
American Malleables Co. 
Badger Malieable & Mig. Co. J 
Baltimore Malleabie Iron & Steel Canting Co. Baltimore, Md. 
Belle City Malleable Iron Co. ; Racine, Wis. 


Chain Belt Co. ‘ Mil 

Chicago Malleable Castings Co... West Pullman, Chicago, I). 
Columbus Malleable Iron Co., The. . ° é < jumbus, O. 
Danville Malleable Iron Co. . canis ,. Danville, I. 
Dayton Malleabie Iron Co. . Dayton, O., Ironton, O., and Canton, O. 
Decatur Malleable Iron Co. . Decatur, 10. 
Devlin Mfg. Co., Thomas : Philadelphia, Pa. 
Eastern Malieable Iron Co., The— Naugatuck Malleable Iron 


Works, Naugatuck, Cona.: Bridgeport Malleable Iron Works, Bridge- 
port, Conn.; Troy Malleable Iron Works, Troy, N. Y.; Wilmington 
Malicable Iron Works, Wilmington, Del.; Vulcan Iron Works, New 
Britain, Conn 
Erie Mallieable Iron Co. sew vias $ Erie, Pa. 
Federal Malleable Co. . ovcewes coc eees West Allis, Wis, 
Flagg & Co., Stanley G.................. : Philadelphia, Pa. 
Fort Pitt Malleable rap Co. pivnwabaaae sesees» JPittsburgh, Pa. 






lowa Malieable Iron Co..... Scsebvomndesenewenie ‘ , 
Kalamazoo Malleable Iron Co... Pi evnegpecdnceds Kalamazoo, Mich. 


i Laconia Car Co. Sineevendiberon ... ILaconia, N. H. 
; Lakeside Malleable Castings Co. . panied saceae .. Racine, Wis. 
Link-Belt Co. peseve Indianapolis, Ind. 
Marion Malleable Iron Works. . oevecneesoes ; Marion, Ind. 


Moline Malleable Iron Co. ‘ ae St. Charles, 1. 


6 OREO Ne 





Terre Haute Malleable & Mig. Co.. 

Trenton Malleable Iron Co., The. ...........+ 
Union Malleable Iron Co, The 
Vermilion Malleable Iron Co.......... ° 

Wanner Malleable Iron Co... .......-.. seen es 

Warren Tool & Forge Co........ «6... cece eeeee 

Webster Mfg. Co., The... ..... 6... ese eeeeeee : 
Wisconsin Malleable Iron CO........-20..ecceceesereeees 
WE BEE GB... c0sccccvccvccscccorsvccscsocesscoweese a 
Tanesville Malleable COivsccrccrccscccceverccecesersveccccns 


AANA Mea ie 


CERTIFIED; MALLE EABLE 


Ss T_| = N |_| eS S —_—__ 


ee eee 


ee eee 


Cc A 


Automotive Industries 
June 28, 1923 





Like The Trade Guilds 
of The Middle Ages 


In the strict supervision of the product of its members 
and the high standards of quality that must be met be- 
fore a member’s castings can be marketed as “Certified 
Malleable,” the work of The American Malleable Cast- 
ings Association parallels the activities of The Trade 
Guilds of the Middle Ages. 


(a) Improvement of malleable iron through research. 


(b) The dissemination of accurate information to the 
trade. 


(c) The guardianship of consumers’ interests are the 
sole functions of this Association. 


Like the old guilds, the Association sees that its mem- 
ber foundries conform to adopted standards of material 
and workmanship; while strict supervision and close tin- 
spection by the Association’s Consulting Engineering 
Department is accepted by critical buyers of malleables 
as an absolute guaranty of quality. 


Through Association research the tensile strength of 
malleable iron has been increased from 38,000 to 50,000 
pounds per square inch, and elongation from 5 per cent 
to 10 per cent. Other valuable properties, such as uni- 
formity, soundness, rust resistance, and easy machining 
have shown even greater improvement. Today Certified 
Malleables are a guarantee of positive and dependable 
physical properties in vital parts of all classes of ma- 
chinery. 


THE AMERICAN MALLEABLE CASTINGS ASSN. 
The 1900 Euclid Building Cleveland, Ohio 
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The Rollers in 
GILLIAM Tapered 
Roller Bearings are 
contained within 
a clean-cut, one- 
piece, steel stamped 
cage flanged in- 
ward on the small 
diameter, thus in- 
suring rigidity and 
durability. 


Axle manufacturers using Gilliam 
Tapered Roller Bearings include: 
Adams, Clark, Columbia, Flint, Salis- 
bury, Sheldon, Standard Equipment, 
Torbensen, U S, Vulcan, Wisconsin. 


eer 
earings 


THE GILLIAM MFG. CO. - - Canton, Ohio 








Cups, Cones, Rollers 


ALLOY Steel 
THROUGHOUT 
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HE La Fayette provides an excellent example of what can be 
accomplished in fine automobile building where quality of mate- 
rials and precision of workmanship are held to rigid standards. 


Hyatt roller bearings have again demonstrated to a quality car manu- 
facturer the desirable results that are assured through the use of these 
bearings. 


By building Hyatt bearings into the transmission an appreciable 
contribution has been made to the strength and quiet operation of the 
La Fayette car. They also help to give the driver that serenity of mind 
which comes of the knowledge that the mechanical construction of his 
car is dependable—always. 





HYATT ROLLER BEARING COMPANY 


Newark Detroit Chicago San Francisco 


Worcester Milwaukee Huntington, W. Va. Minneapolis Philadelphia 
Cleveland Pittsburgh Buffalo Indianapolis 


HYATT 


Quiet 
Rolier Bearings 
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LANCASTER 


Cold Finished 
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Co_tp DRAWN WIRE & BARS 
(Carbon and Alloy) 
Screw Stock 


(Open Hearth and Bessemer for Screw 
Machine Parts—S.A.E. Specifications. ) 


act carne on cmc 


Connecting Rod Bolt 





CoL_p ROLLED STRIP 


Any Analysis 
Any Temper 





ewer omer 


Shock Absorber Spring Faxepepee Sree Propucts CORPO 
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You See 





Automobile 
Body Stampings 


HE roster of Hayes Manufac- 

turing Company customers 
reads like a Blue Book of the 
whole Automotive Industry. 





To serve the leaders in this industry 
calls for high grade production only— 
for the better automobile makers are tol- 
erant of everything except laxity. 


It can serve your organization—in the 
rapid and accurate production of Body 
Stampings, Fenders, Hoods and other 
Standard or Special Sheet Metal Parts. 
Send your blue prints—estimates fur- 
nished quickly. 





Hayes Manufacturing Company 


Detroit, Mich. 
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ou Can Steer 
the Van Norman. Duplex 
lf acar had no steering wheel, so that it could 


only run in one direction, its usefulness 
would be exceedingly limited, wouldn’t it? 




















The difference between an ordinary milling machine 
and the Van Norman Duplex is just as great. 


The cutter head of the Van Norman Duplex is quickly 
adjusted to cut at any angle through go degrees ; with 
sub head, through 270 degrees. The ram on which the 
cutter head is mounted is movable in and out over the 
column. 


A great variety of work—angular, right angular or 
curved—can be handled on the Van Norman with a 
simple right angle end milling cutter and but one clamp- 
ing of the work. The cutter is easily placed in the most 
advantageous position and any cut carried through the 
full movement of the table. 


The unusual flexibility of the Van Norman Duplex 
makes it a big time and money saver in your toolroom. 


achine tool co. 


SPRINGRBRIELD~ ~ ~ ~ ~ MASS. 
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The unique quarter-section construction 
of Van Metal wheels makes their perfect 
balance a certainty. 


The quarter sections, beautifully cast and 
exactly alike with all unnecessary weight 
eliminated, form a wheel which is not only 
balanced and true but that is as light as a 
high grade wood wheel yet strong enough 
to withstand the hardest service. 


The Van is the modern truck wheel—the 
economical truck wheel. Its capacity for 
service is exceedingly high. No Van wheel 
has ever failed on the job. 
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Perfectly balanced ! 


Good looking with smooth, rounded sur- 
faces for easy cleaning, it takes a handsome 
finish. 


Built in practically all sizes from 30 x 3% 
for Fords to 40 x 14 for heavy solid tired 
trucks—and taking standard wood wheel 
hub equipment. 


Write for complete details. 


VAN WHEEL CORPORATION 
Oneida, New York 






METAL WHEELS 








Made in 
Quarter 
Sections 


Each Van Wheel is made 
up of four castings which 
are tongued and grooved 
at the joints and riveted 
together. 





These quadrant castings 
are alike in size, shape 
and weight, thus forming 
a balanced wheel even in 
the rough and one that 
is concentric and true. 


Castings in quadrants 
means better’ castings 
with walls of uniform 
thickness and no unneces- 
sary weight. With hol- 
low spokes, widening at 
the hub where the strain 
is greatest, the complete 
wheel has no weak spot 
that can possibly fail in 
service. 


Of high grade, soft, 
malleable iron, tough and 
resilient, Van Wheels 
stand up under road 
shocks without crystalli- 
zation—though light they 
- have an unmatched mar- 
gin of strength and 
durability. 
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a a ton Oil: Vac = — 


The beauty of the new Maxwell is marked. The excellence of 
the car is everywhere acknowledged. And the newest and 
handsomest of the Maxwell line has OIL-VAC as standard 
equipment. 


Maxwell engineers insisted that only the best should go into the 
car. Every part was subjected to the severest tests, and only 
those products that met these rigid requirements were accepted. 


OIL-VAC is a new and better principle. It does away entirely 
with the intake manifold as a suction source. It utilizes instead 
the suction produced by the proper proportioning of the oil cir- 
culating pump. With this system there is certainty of increased 
suction with increased engine speed—when the greatest amount 
of fuel is meeded, as on long grades or at high speeds, the 
greatest amount is actually being delivered to the motor. Dis- 
turbance of carburetion is at a minimum, dilution in the crank 
case is lessened to a marked degree, oil runs cooler and lubrica- 
tion is more efficient. 


cA Car Equipped with Oil-Vac is a Better Car 


ood ~Maxwell uses 
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With OIL-VAC the vacuum ceases 
when the oil supply becomes ex- | 
hausted. No motor without oil can q 
run long without serious damage | 
to the engine, and with OIL-VAC c 
this danger is eliminated, constitut- 
ae ing a valued factor of safety f 
| Send for the OIL-VAC booklet. 
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BYRNE, KINGSTON & CO. KOKOMO, IND.,U.S.A. 











BRANCHES: Detroit, 7644 Woodward Avenue 
Boston, 15 Jersey Street 


Dallas, 2218 S. Harwood Street 


‘New York, 245 West 55th Street 
Chicago, 1430 Michigan Avenue 


Los Angeles, 1417 S. Pico 
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Says Harry Stutz to Us: 


“Your product has given us entire 
satisfaction, as we have only 
had two cases of any trouble 
whatsoever in the past three 
years, using your bearings at 
various places in our car, and 
in these two instances, the 
trouble was due to the mechanic 
adjusting the bearings too tight.” 





The above is a quotation from an unsolicited 
letter written to The Bock Bearing Company, by 
Harry C. Stutz, under date of April 16th, 1923. 


THE BOCK BEARING COMPANY 


TOLEDO, OHIO 


BOCK 


Quality TAPER ROLLER 


BEARINGS 
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During the Month 
of May 3300 


Cars Per Day were 
equipped with- 


MORSE CHAINS 


and that number 








THE CONSTANT PRESSURE ANGLE CHAIN 


ORSE 


GENUINE SILENT CHAIN 
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“Careful Please 


The wide flexibility of the 

Klaxon note provides a range of | 
sound that rivals infinite gra- 

dations of the human voice. One 

minute it may speak a gentle, 

courteous note of caution; in the / 
next it shrieks a sudden warning. 









“A Good Horn is Safety Insurance 
Only Klaxon Quality is Good Enough” 


KLAXXON 











7 ies 





Automotive Industries 
June 28, 1928 


















































IGH SPEED production without 
sacrifice of accuracy limits is a 
characteristic of all NORTON pro- 
duction-precision grinding machines ; 





and this applies especially to the new 
Model 81, Type B Crankpin Grind- 
ing machine. It is made in four sizes 
all having 14” swing and _ taking 
work from 24” to 48” in length. 








The machine will accommodate 
every conceivable type of crankshaft 
within its capacity, from the light four- 
cylinder type shown to the heavy six- 
cylinder shafts. The machine is 
equipped with the well known NOR- 
TON B-Type features which assure 
rigidity, ease of adjustment, conveni- 
ence of operation, high production, 
accuracy and safety. 


NORTON COMPANY 


WorCESTER, MAss. 
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IT’S as hopeless to attempt to get along without a complete 
ASSORTMENT of Files as with too few sizes of wrenches. 
One up-to-date service station in New York City purchased 
the following files for their own use in a single year: 
10—10 in. flat bastard files 7— 8 in. half-round second cut files 
1—12 in. flat smooth file 9—12 in. half-round bastard files 
7 —14 in. flat bastard files 7—14 in. half-round bastard files 
1—14 in. flat second cut file 1—14 in. half-round second cut file 
16—16 in. flat bastard files 1—12 in. round bastard file 
1—16 in. flat second cut file 1—12 in. square bastard file 
12— 8 in. half-round bastard files 6—12 in. mill bastard files 
1—10 in. three square bastard file U 


Only with the RIGHT tools to work with, should your mechanics be 
held responsibe. 


With the name “NICHOLSON” on the tang of every file 
in your shop, they'll gladly shoulder their responsibilities. 
Ready-sharp from the first stroke, edgeholding and enduring--- 


Nicholson Files have earned the supreme confidence of men who know 
good tools. And there’s a Nicholson File (or Rasp) for every purpose. 
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Worn 
Piston 
Pin 
Bushing 


PISTON pin knock or a 
spring bolt rattle will ruin 
the reputation of a car that is one 
hundred per cent good in other 
and perhaps more important de- 
tails. The bronze bushings in any 
car represent an infinitesimal frac- 
tion of its cost, but a big percent- 
age of its performance value. 
Bunting Bushings in automo- 
tive mechanisms are accepted by 
trade and public as an evidence of 
the car builder’s determination to 






The quality of the 


bushings has much to do 
with the performance of the car you build 


employ only the best in the mak- 
ing of his product. 

Bunting has the factory equip- 
ment and experience to produce 
any bronze bushing bearing your 
need may demand. 

Most of your requirements can 
be supplied from Bunting’s list of 
“Ready Made” bronze bushings. 
This list includes 268 different 
sizes of completely finished bronze 
bushings ready for assembly. 
“They’re always in stock” ready 


to ship. Long run prices even 
on small lots. Write for Stock 
List Y 


THE BUNTING BRASS & BRONZE COMPANY 
Toledo, Ohio 





yore 
New York Chicago 
245 West 54th St. 36 Oliver St. 722 S. Michigan Ave. 
V3} Circle 0844 Main 8488 Wabash 9153 
Clez eland — San Francisco —a oem 
710 St. Clatr St., N. E. 198 Second Street of te Cork 
‘ me Association 
Main 5991 Douglas 6245 seems me 9 











BUNTIN Gersncs 
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A Worn 
Spring 
Bolt 
Bushing 


For your special order 
lines Bunting has pattern 
and tool equipment for over 
10,000 different designs and 
practically unlimited foun- 
dry and machine shop ca- 
pacity. 
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As You Want It 


Interstate Refined Open Hearth 
Alloy Steels are manufactured 
to standard specifications or to 
your own. 


The constant precision in every 
step of the manufacture would 
please you, were you to follow 
your order from the charge to 
the shipping platform. 


The result is good—the product 
will serve you well. 


Open Hearth Alloy Steel Ingots, Billets, Bars 
Wire Rods, Wire Nails, Rivets and Cut Tacks 
Iron Bars and Railroad Tie Plates 


INTERSTATE IRON & STEEL CO. 
104 South Michigan Avenue 
CHICAGO 


Jnterstate 
Steels 
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or every application 
Radio Thrust Bearings@ 
for Wheels differentials 
pinion shafts and allo 
Other applications carr- 
led in stock at each of our 


7 Branches. This is but, 
one of the lines carried, 


at our branches to ¢1Ve you 


PROMPT SERVICE9 


BRANCHES 
In thirty seven ciltes! 


AHLBERG 
BEARING 
COM PANY 


521 East 29“St.Chicago 












——— 
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Cost of Reputation 


The amount of money spent by this 
company in advertising, has invariably 
been overestimated by those unacquainted 
with the figures. 


There are good reasons for this in the 
fact that Timken publicity has been con- 
sistent and long-continued; and still more 
in the fact that Timken Axles have verified 
the conservative statements of Timken. 


It is not by brilliant advances and sharp 
retreats but by the steady progress of 
twenty years—a new idea here, a little 
added quality there, a constant forward 
development of axle design—that the 
name Timken has identified itself with 
dependability. 


Thus factory vigilance and advertising 
truthfulness have together worked a re- 
duction in selling cost both for us and for 
Timken-equipped cars. 


The use of Timken Axles by car 
builders who had for years built their 
own axles proves not only Timken rep- 
utation but also the reasonable cost of 
that reputation. 





THE TIMKEN-DETROIT AXLE COMPANY, DETROIT, MICH. 
Sole Representatives in the British Isles: 
AUTOMOTIVE PRODUCTS COMPANY, 3, Berners Street, London, W. 1. 








Magazine advertising 
is economical and pro- 
ductive in proportion as 
it is supported by the 
word-of-mouth adver- 
tising of the buyers. 















































Automotive Industries 131 
June 28, 1923 


Engineering 
must combine mechanical with economic satisfaction. 


We cast this thought in bronze. 


A specialized, hard cast 
) bronze _ possessing re- 
yy nm | markable resistance to 
Uti wear. The best heavy 
JerV duty bearing wherever a 
Wg 4X7 _sihard bronze can be used. 
vv. Finished Parts, Castings, 
Solid and Cored Bars. 
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A. B.C. Alloys 
A series of cast bronzes meeting 
all recognized specifications. A Oo 


Each is adapted to a specific duty where BUSHINGS 


mechanical or economic reasons do not 











permit the use of NON-GRAN. Finished bushings, steel jacketed and lined 

with a hard, wear-resisting, rolled bronze. 

| Finished Parts, Castings, Solid and Cored In spring suspension duties, assembly ream- 
| Bars. ing or broaching costs are eliminated. 


— Purchasing Agent 


Full information on Non-Gran bronze and Armor 
bushings should be in your bushing files. We will be 
glad to furnish complete data specially arranged for 
quick consultation. 


—-Engineers, Designers 


Specifications and service data on bearing metal for 
any indicated duty will be assembled especially for you 
on request. We may have facts that will save you 

time and research effort. | 


AMERICAN BRONZE CORPORATION | 
| Plain bearing Engineers and Manufacturers of Non-Gran bearing bronze 


| Berwyn Pennsylvania 
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If anyone is competent to speak with 
authority on the subject of bearings 
and bearing metals, it is Mr. Louis 
Chevrolet, President of the Frontenac 
Motor Company, manufacturers of 
the famous Frontenac Racing Cars. 





———_ LOUI8 CHEVROLET, PRESIDENT 


INDIANAPOLIS, IND. U'S-A 


‘February 24th, 1923. 


Muzzy-Lyon Company 
Detroit, Michigan. 


Attention Mr. David W. Rodger. 


Gentlemen: 


Answering your inquiry about the connecting 
rods which you lined for us with Mogul Metal 
for our racing cars, would say that they 
behaved splendidly and as far as we know they 
will keep on doing so, as after quite a bit 
of running they do not show any wear and we 
certainly expect to see them last a long time. 


The conditions under which those bearings have 
to work is rather unusual except on racing 
motors, where they are subject toa very high 
bearing pressure and very high heat, as we 
turn those racing motors above 4000 R. P. M. 


Yours very truly, 

























MUZZY-LYON COMPAN 4 
Tl Detroit -i- Michigan 


Engine Bearings and 


ve refers to the ‘‘Mogul Alloy Genuine 

pi connecting rod metal which he_has 
used for years in Frontenac Racing Cars. 
Mogul metal will far outwear the average — 
ing alloy. It will babbitt more rods per pound, 
produces a uniform bearing of very fine — 
without troubles from shrinkage or blow-holes, 
and is very easily poured. 


j r a copy of ‘‘ Mogul Alloys for Better 
once Ba or better still, order a trial box today. 


Bearing Alloys 
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Geyser Basin, Yellowstone National Park 
See America First Through Ainsworth Windshields 


@ WAYNES, NORTHERN PACIFIC RY. 





The picture ahead of you is never 
impaired when your car is equipped with 
an Ainsworth Windshield and Visor. 


Good weather or bad, the driver of a car 
on tour welcomes the comfort, convenience 
and safety of perfect vision afforded by the 
Ainsworth Windshield and Visor on his car. 


This year thousands of tourists will re- 
ceive the full measure of pleasure from their 
trips because of an Ainsworth equipped car. 


Ainsworth 


WINDSHIELD AND VISOR 
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AINSWORTH MANUFACTURING COMPANY 
DETROIT, MICHIGAN 
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RIGHT experience is not. 
limited to any particular 
phase of the flying art. In- 
deed through the genius 
of the Wrights, aeronauti- | 
cal progress received its | 
original impetus. 


Originally conceived in f of 





leadership in both plane 
and engine design and LP\y. 
production, the present (\ > 
Wright organization con- | 
tinues in practice today 
the heritage so firmly / : 
established 20 years ago. | 


WRIGHT AERONAUTICAL CORPORATION 4 7 


Tuterson, New Jersey, U.S.A. “s 
hel 
a4 cy : 
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© Why Experiment ? 99 
Use / 


[FY 
SEG CLIBUC 
LLYRIO LSS > GLELINIDAT RS 



















“Wy, 


Sie 


What is imside of 
your Electric Drill? 


What you get out at the spindle depends 
on what the maker puts inside of your 
drill. 





Why have thousands of users stopped 
buying electric drills on price? 





Experience— 


Why Experiment? We have done it for 
you in our plant at our expense. 


A Van Dorn factory trained representa- 
tive is in your territory. Consult him. 


The Van Dorn Electric 
Tool Co. 
CLEVELAND, O. 


(Offices in All Principal Cities) 
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Raulang Bodies 


of Character c~ 


The Baker R & L Company is a body plant free from 
affiliations specializing in the making of closed bodies 
exclusively for the trade. This concentration of manu- 
facture has resulted in a standard quality and work- 
manship at a medium price that was found heretofore 
only in higher priced bodies. 


Our ample financing and stability insure our faithful 
performance of any contract; and our quantity produc- 
tion facilities, at least a thousand bodies per month, 
enable us to effect manufacturing economies that are 
reflected in our notably moderate prices. As a result, 
RAULANG Closed Bodies are found on many medium 
priced cars. 


A RAULANG Body helps sell the car, because the salesman can point 
out those frequently unseen values of reserve strength and endurance 
that add to the comfort and to the silent operation of the car—not to 
mention the greater resale value. 


RAULANG BODY ODIVISI 


The Baker R & om 


r 
CLEVELAN D, HIO. U.S.z 


> 
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Car 
Manufacturers 


Let us do some 
“close figuring’ on 
your closed body 
requirements. 































Peerless is being widely and swiftly recognized as a truly 
great eight-cylinder car because all of the resources of its 
great plant, and all of its advantages for minute precision 
and accuracy, are dedicated to that end. 


No endorsement of Whitman & Barnes could be more 
emphatic or complete, than the fact that “W & B” twist 
drills and reamers are worthy of contributing to the splen- 
did quality for which Peerless has become so justly noted. 





PEERLESS 


A New and Splendid Embodiment 
of the Eight-Cylinder Principle 













W&B 
For Peerless Precision and Accuracy 


One step inside the Peerless fac- 
tory and at once you sense the 
many things in which Peerless 
excels. 


You instantly note a degree 
of care and scrupulous attention 
which Peerless gives to all de- 
tails of manufacturing. 


With regard to drilling and 
reaming operations—it is suf- 
ficient to say that, only the 
finest and best find a place in 
Peerless practice. 


The fact that Whitman & 
Barnes twist drills and reamers 
have won and held the con- 
fidence and endorsement of 
Peerless is, we feel, the very 
highest compliment that could 
be paid. 





“W & B’ Warehouses 


64 Reade Street, New York City 
565 W. Washington St., Chicago, Hl. 
139 Queen Victoria St., London, E. C. 4 


Whitman & Barnes 


AKRON, OHIO 
Manufacturers of TWIST DRILLS AND REAMERS Exclusively 
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Patching a pan with cloth 
is not a permanent repair!, 


Remember how your grandmother used to cheat the tinsmith out 
of a job by plugging up the hole in her pan with a piece of rag? 
That was supposed to be a measure of economy but it was 
doubtful economy because the patch never stayed put more than 
a few weeks when the job had to be done all over again. 


But the idea that a piece of cloth could make a 
tin pan hold water is no more scientific than the 
idea that a hose, with joints that have to be 
packed with fabric, could serve to carry gasoline. 


NO. 2 
OF A SERIES 








REG. U.S. PAT. OFF. 











Flexibility is obtained in ordinary metal The diaphragm action of the convolutions 
hose by means of sliding joints which produces flexibility and absorbs vibration. 
are packed to provide Titeflex is sturdy 
tightness. flexible, inherently 
tight, heat resisting, 
Teles ic of All» and will not crystal- 
‘ : lize under vibration. 
METAL construction Therefore, it is per- 
and the flexibility is in fectly suited to the 
the metal itself. needs of the auto- 
motive manufacturer. 
Titeflex is made from a profiled strip of , : : 7 
metal helically wound into a convoluted Commercially furnished with braided 
; armored covering, either in random 
tube having a double locked fixed seam lengths or cut lengths, with or without 
at the top of each convolution. couplings. 
TITEFLEX METAL HOSE CoO. 
BADGER AVE. AND RUNYON ST. NEWARK NEW JERSEY 
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Front Wheel Brake Axles 








A thoroughly per- 
fected Front Wheel 
Brake Axle that 
can. be hooked up to 
and equalized with 
any conventional 
rear ~axle or trans- 
mission brak e—is 
now available. Made 
by the Pioneers in 
this field of Automo- 
tive manufacture. 


U.S. FRONT BRAKE 





Simple in design. 


This axle is of the reverse Elliott type, 
with the usual I section at its center. 
The pivot pin is inclined and the Wheel 
Spindle is slanted downwards 144° from 
the horizontal, giving substantially cen- 
ter point steering. 


brake mechanism. 


The brakes are of the two-shoe expand 


forging. 





Involving no large increase in production costs. 
be hooked up to and equalized with any conventional 
rear axle or transmission brake. 


An operating shaft, carried on the axle 
center, has threaded ends which move 
in internally threaded sleeves that force 
these sleeves in or out and actuate the 


ing type and are self-equalizing. The 
shoes are separately hinged to an an- 
chorage, Which is bolted to the knuckle 








Effective and efficient in operation. 


Can 


The brake shoes are operated by means 
of a toggle at the bottom, which is in 
turn actuated by a yoke, the stem of 
which is fitted concentrically into the 
knuckle pivot pin and is free to rotate 
and slide axially therein 


Bearing against the yoke boss and 
straddling its stem is a lever pivoted 
ut A on the axle center. This lever is 
operated by a second lever piyoted at B. 
The lower end of this second lever bears 
against a Slot in the shaft sleeve re- 
ferred to above, 


The shaft and shaft sleeves are free to 
move longitudinally, which equalizes 


pressure on levers at both ends. 


Wheel brakes are fully enclosed, but 
readily accessible for adjustment, 
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meet the need for Better 


Car Control 


HERE are many sound reasons 

why so many car and truck manu- 
facturers are now thinking of adopting 
four wheel brake equipment. 


Present traffic conditions, both in the 
cities and in the highways have created 
a need for better car control. There is 
no possibility that traffic conditions 
will improve. It is inevitable that they 
will grow worse. But better car con- 
trol can be secured and it is only logical 
that drivers and public alike should de- 
mand it. 


Years of experimenting, designing and 
building of front wheel brake axles, 
has in many ways, prepared this com- 
pany to meet the demand for this 
new and desirable form of better car 
control. 


The U.S. Axle Company is building the 
axles for the first American car to use 
front wheel brakes as standard equip- 
ment. 


The U.S. Front Wheel Brake Axle has 
been brought to the utmost simplicity 
consistent with satisfying performance. 
It can be adjusted to any stop limits 
desired. 


It is not expensive. It is thoroughly 
tested by three years of performance. 
It is in use as regular equipment. 


It is the last word on mechanical front 
wheel brake equipment and as such 
should claim the attention of all car 
manufacturers and engineers. 


Complete details will be gladly fur- 
nished on request. 


U. S. AXLE COMPANY, Pottstown, Penna. 
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BRAKE AXLES 
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EMPIRE BOLTS. 


“lp 


BAL 


Russell, 
Burdsall 
& Ward 
accuracy 
in every bolt 





Vv HEN the automotive in- 

dustry was in its infancy 
most of its sources of supply 
were uncertain and unstand- 
ardized. Yet, when it came to 
bolt and nut requirements it 
found one source of supply 





Automotive Industries 


June 28, 1923 





Over 75 
years of 
doing one 
thing and 
doing it well 


where standards were over half 
acentury old, where accuracy 
was a watchword and promises 
were sacred. Perhaps that is 
why most automotive engi- 
neers and manufacturers have 


continued to specify Empire 
Bolts & Nuts. 
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Most great insti- 
tuteons can truly 
be said to be as 
good as the rank 
and file of their 
employees. - The 
closer an instv- 
tutzon comes to 
being an organi- 
zation of human 
heings bent on 
doing their ut- 
most to make a 
perfect product 
the closer we come 
toa really great 
institution. 


The spirit of Rus- 
sell, Burdsall & 







NICHOLAS FOX 






Started April 13, 1856 y i Ro, 
. an 30 Years wy Ll 
Ward today is 67 Years See Porwitna.t 


e wits With Russell, Burdsall & Ward 
built on the spirit 


A Significant Fact 
The “more-than- 


P ’ , thirty-years” honor 
of ge nera t2 On HE knowledge that comes from ex roll “ the Russell, 
; np : rience is hande m f re Burdsall & Ward 

a ter enera nN perience is handed down from gen 
/ s £20 eration to generation in the Russell, plants ne 
of loyal employ- Burdsall & Ward plants. ne 


’ The skill of the beginner is constantly 
Ces. 


measured by the skill of the master. 












RUSSELL,BURDSALL & WARD 
PR, BOLT & NUT. COMPANY © 


PORT CHESTER.NY. 


PEMBERWICK,CONN. ¥ CHICAGO - SAN FRANCISCO ~- ROCK FALLS ,ILL} 
fheers*ofaBolts,Nutsvand Rivets’ Since 1845 
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THE BULLARD MACHINE TOOL COMPANY 


Builders of The Mult-Au-Matic, The Vertical Turret Lathe, The Maxi-Mill and The 
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Getting Down to Facts 


HIS is the way they line up for 

the production of Manganese 
Steel Truck Wheels. There’s no ques- 
tion about production—and the reason 
lies right in the Vertical Turret Lathe. 
A sturdy machine for heavy cutting 
and accurate finish—Two Heads cut- 
ting at once, and turret tooling. 


Elimination of waste time and energy 
— Vertical Chucking, Centralized 
Control, Power Rapid Traverse, and 


on the Vertical Turret Lathe 


Quick Change of Speeds and Feeds 
to suit the cuts. 


Continuous Flow Lubrication with 
sight feed and a Flood of Cutting 
Compound to the work. Here’s a 
tool worth your investigation; it has 
“A Reputation Built on Performance.” 
The Vertical Turret Lathe is built 
in 24”, 36”, 42”, and 54” sizes. 


Send for our book on “‘Cutting Time Be- 
tween Cuts.’’ It will give you several hints 
on how to Cut the Cutting Time, too. 





Bridgeport, Conn. 


Continuous Chucking and Turning Machine. 
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Makes the 


car easier 
to sell 





The Universally Accepted 
Standard of Car Locks 





Car buyers have come to expect the 
Johnson Transmission lock 


Standard Equipment d d ° 

on the Following as standard equipment 

Cars: 

Auburn To the car buyer the Johnson Transmission Lock is a sure safeguard against 
Dorris the theft of his car. But to you as a motor car manufacturer, it has come 
— ' to mean a safeguard against sales resistance. Car buyers now expect it as 
Kissel standard equipment. Hundreds of thousands are now in use. 
Mercer 


Moon 
R. & V. Knight 
Rickenbacker 


Now Standard Equipment on Many Cars 


The list of cars on which the Johnson Transmission Lock is standard equip- 
ment, and the cars for which it is made, reads like a roll call of most of the 
representative better known cars of America. Wherever its dominant sales 
advantages have been weighed against cost it has been included as standard 


equipment. 
It Locks the Gears 


Also Made for 
These Cars: 


Nationally sold and in- 
stalled by their dealers, 


$15.00 a , ; 
The Johnson Transmission Lock is a part of the gear shift lever—an exact 

aul duplicate of the one on the car. Can be adapted to practically all levers with 
—-. few minor changes, at slight additional cost. It locks the car in neutral. 
Case The car must be unlocked before it can be run. Can’t lock while the car is 
paren oA running. Nothing to wear loose or rattle. 

ne e 

(including S ‘ric . 

— Most Convenient to Lock and Unlock 
sat Being up off the floor the Johnson Transmission Lock is most convenient to 
Dort lock and unlock. Within easy reach of the driver, without tying himself 
rer up in a knot. Away from the floorboard. Away from any dirt, oil and 
Hepenehite grime. Approved by Underwriters’ Laboratories, there is a flat reduction 
—— of 20% on theft insurance premiums. 
Nasn 
Oakland 


A Demonstration-Conference at Your Plant 


A practical demonstration and conference at your plant, covering every angle 
in connection with this Nationally Advertised lock will be made at your con- 
venience and without obligation. 


Olds 
Packard Single Six 
Roamer 


Address Dept. G. 


Johnson Automobile Lock Co. 


Makers of the famous Johnson Spare Tire Lock 


St. Louis, U. S. A. 


Johnson 


TRANSMISSION LOCK 























Model K. U., 4-cylinder, 5”x6%,” 
800-1100 R. P. M., 25 to 45 H. P., 


gasoline or kerosene. 





Model T. av 4- oe ates, 5%" x7," 
750-1000 R.P.M., 35 to 75 H. P., 


gasoline or kerosene. 





Model R-6, 6-cylinder, 544” 
800-1200 R.P.M., BO te 128 TLE, 
gasoline Bh oon 
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No Question About the 


7 POWER 


when your 
machines are 
— with 





“THE TRUSTWORTHY ENGINE” 


Designed and built espec- 
lally for heavy automotive 
and industrial work where 
25 to 125 H. P. is required. 


If you build or use trucks, trac- 
tors, industrial locomotives, cranes, 
hoists, power shovels, excavators, 
ditching machines, rock crushers, 
grinders, oil or water pumping 
outfits, electric generator drives, 
air compressor sets, or other heavy 
duty machines, you will be inter- 
ested in the fact that Climax 
‘Engines have proven uniformly 
dependable for each of these 
power purposes, and that 


“No regular user of Climax 
Engines has ever changed 
to any other make.” 


Write for Catalog 


CLIMAX ENGINEERING 
COMPANY 


6 W. 18th Ave. CLINTON, IOWA 
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| I ARDWOOD MANUFACTURERS INSTITUTE announces the inaugu- 
ration of its statistical program in cooperation with the U. S. Department of 
Commerce for the widest distribution of Hardwood Information. This endeavor consists of : 


Past sales report (weekly) itemized, Stocks on hand at the source 
of supply (monthly) by species, grade, thickness and territory 


The program provides that these statistics shall be available to 
Consumers of Hardwoods, to producers whether identified with HaArbwoov 
MANUFACTURERS INSTITUTE or not and to the public. 


The cost of these reports to Consumers is $94.85 for the first year ending 
June 30, 1924. 


At all times there is the greatest need for current accurate figures respecting 
production and distribution. Such information is of vital and direct importance to commerce 
and industry. It benefits alike the producer, distributor and the consumer. 


All business dealings necessarily involve an estimate of the future and if fore- 
sight is to be intelligent, it must be based upon a sound knowledge of present facts and 
conditions, 

Further information upon request. 


‘HARDWOOD MANUFACTURERS 
INSTITUTE 


1020 SOUTH WABASH AVENUE 
CHICAGO 


*An Association of Hardwood Producers, National in Scope, Dedicated to Reduce W aste 
Thru Cooperation with Consuming Industry 



































Just Screws— 


or is there a_ difference? 


When you get down to an actual comparison of 
fit and finish in Upset Screws, you will find 
three important factors that vary as widely as 
there are makers of Upset Screws. 

Check up Screws for thread uniformity, 
strength and finished appearance. These are 
practical points wherein we claim to offer you 
advantages. And if this is so why not have 
them ? 

Since we raised the question of quality, we 
naturally invite your comparison of Namco 
made §S. A. E. and U. S. Cap and Set Screws 
with any similar product. 

We confidently believe that after comparison 
and test your judgment will lead you to specify 
Upset Screws that are Namco made. 


There is a difference—specify Namco. 


The National Acme Co. 
Cleveland, O. 


New York, Boston, Chicago, Detroit, Buffalo. 
Warehouses—New York, Chicago. 
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Eliminate Vibration — Secure Perfect Balance 


HE Olsen-Carwen Static-Dynamic 
Balancing Machine will accu- 
rately balance your parts on a 100% 
Production basis at a minimum cost. 


The Olsen-Carwen eliminates all 
guess work, cut and try methods and 
engineering, as it indicates on dials 
the amount of unbalance and location 
of same. 


Send for technical pamphlet. 








_— Do You Correct Your Connecting Rods? 


LL connecting rods. should be cor- 
rected with reference :to their total 
weight and location of center of gravity, 
i. e., each end must weigh the same and 
the sum total of the two ends the same. 


The Olsen-Lundgren Automatic Weigh- 
ing Connecting Rod Scale will at a glance 
and in a single operation, weigh such parts 
accurately and so that each and every con- 
necting rod will weigh the same. 





Standardize your connecting rods and reduce 


PLATE NO. 2039—Pat. Applied For 
THE STANDARD FOR QUALITY THE WORLD OVER your costs by the Olsen-Lundgren method. 





Olsen-Carwen Static-Dynamic Balancing Machines 


Eliminate Vibration—Secure Perfect Balance with Speed and Economy 


The Olsen-Carwen Machine is made in many sizes and types to balance any rotating parts from the 
smallest to the largest rotor made. Now used by all the leading up-to-date automobile and motor man- 
ufacturers throughout the country. 


SOLE MANUFACTURERS 


TINIUS OLSEN TESTING MACHINE COMPANY 


500 North Twelfth Street, Philadelphia, Pa., U.S.A. 


Foreign Representatives—Messrs. R. S. Stokvis & Fils, Paris, France; Brussels, Belgium; 
Rotterdam and Amsterdam, Holland; Edw. G. Herbert, Ltd., Manchester, England, 
Andrews & George Company, Tokyo, Japan. , 
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Valve stems brought to size in 23 
seconds. A high finish. No taper. On 
the average, but two passes of the broad- 
faced wheel are required. (Note the 
special live center for driving the valve. 
Also the steady-rest, to hold the stem 
up to the pressure of the feed used.) 


How a high production shop in Detroit grinds the periphery of 
valve-heads on a battery of Landis Plain Grinding Machines. A wheel 
114” wide is used and no traverse is required. Production on this 
operation is limited only by the operator’s ability to get the valve in and 
out of the grinder. 


The LANDIS Cylinder Grinder—a 
rugged, extremely simplified machine. 
Built up to the LANDIS standard of 
excellence, yet sold at a very attractive 


price. 





Landis 12” x 36” Plain Grinding 
Machines are very extensively used on 
the line-bearing of crankshafts. Batteries 
of these machines keep production at 
peak in engine-building shops everywhere. 





“gps es CURRIES ARRON A TT ENE AT TT eT 
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You Can PAY More 
for Grinding Equipment— 


But no one nowadays expects to buy 
more day-in-and-day-out productive ability. 





N no other field of manufac- 

ture are sO many grinding 
machines used as in the automo- 
tive. Inno other field are buyers 
more on the alert for anything 
that will raise production and 
lower costs. 


There are hundreds of LANDIS 
installations in the automotive 
manufacturing field. It seems 
as though the industry has seen 
fit to standardize on them—not 
for any single attribute, but for 
their general suitability where 
ACCURACY and high PRO- 
DUCTION must go hand in 
hand. 


Whether the work is_ valves, 
shackle bolts, pistons, cylinder 
blocs or crankshafts, there is a 
LANDIS which has been de- 
signed for that very purpose. 


We are the largest builders of 
grinding machines, and because 
of the volume we enjoy, can af- 
ford to give GREATER 
VALUE per dollar in whatever 
type machine is selected. 


We are always glad to receive 
blueprints or actual samples of 
work so that our engineering 
department can furnish time 
estimates as a basis for compari- 


son. 





LANDIS TOOL COMPANY, Waynesboro, Penna. 


New York Office, 51 Chambers Street 


—|LANDIS 
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THE 
RED EYE 
DOES IT 


—— 


“Oa 









Truck Manufacturers 
—THIS IS WRITTEN TO YOU 


It puts you in touch with the scientific 
solution of one of your most vexing 
problems—spring breakage. 


The RED EYE is the perfection of a new 
spring making method—a process that 
banishes chance of spring crystallization, 
and ultimate destruction. 


Springs made under this method give 
smooth riding qualities and are pro- 
tected by a wear-resisting feature that is 
peculiar to the RED EYE process. 


The SAVING SPRING COMPANY 
ASHLAND, MASS. 
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“M & E” AUTOMOTIVE DEVICES 


““A Clutch with Velvet 
Action’”’ 


( Patented ) 


> a 


re 


(i), ie “M & E” Clutch 


¢ 
* 


a a 


FIFTY-THREE pleasure car and _ pedal pressure, smooth engagement, 

truck manufacturers are testing the positive release, and easy noiseless 

Flexible clutch. Six reputable con- gear shift. It is the only clutch with 

cerns have completed their tests and a fool-proof, visible adjustment. 

all have adopted it as standard equip- 

ment, — is — med 9 and —_ replaces 

clutches made for standard 8”, 10” and 

“The Reason Why” 12” flywheels. Our production capac- 

Its simple construction permits a light ity is 4,000 clutches per day. 











A SM & E” 


‘ { /}“~) 
a ts 


| 


A Universal Joints 
V (Pat. Pend.) 


Standard Equipment 
on 30 models of 
trucks, speed 
wagons, pleasure 
cars and gasoline 
rail-cars. Absorbs 
driving-shocks. Pro- 
tects axles and trans- 
missions. Drive 
taken through steel 
washers conforming 
to molded ridge on 
discs. No disc dis- 
tortion. No vibra- 
tion. 


‘sA Silent Cushion Drive’’ 
Our Engineering 


Department is at 
your Service. 


MERCHANT & EVANS COMPANY 


PHILADELPHIA 
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ADISFI 


DROP FORGINGS 








To determine how well and to 
what extent LADISH Drop 
Forgings are serving the auto- 
motive industry it is only neces- 
sary to glance over the list of 
manufacturers using them and 
to note how many years each 
name has been on the list. 


Short of an actual trial of the 
forgings, this is perhaps the 





best method of “sizing up” a “To Mark Progress” 
drop forging organization and 
its products. 


We will welcome a complete in- 


vestigation. 


LADISH DROP FORGE CO. 
Cudahy (Suburb of Milwaukee) 


Wisconsin 


“The Axle Forgers of the Industry” 
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cleaning. 


Automobiles 


Barley Motor Car Co. 
Checker Cab Mig. Co. 
Crawford Automobile Co. 


Dorris Motor Car Co. 
Daniels Motor Car Co. 
I-ox Motor Company 

H. H. Franklin Mfg. Co. 
Kelsey Motor Co. 
McFarlan Motor Corp. 
Nordyke & Marmon Co. 


F. B. Stears Co. 

Winton Company 

Yellow Cab Mfg. Co. 

Fifth Ave. Coach Co. 
Lighting Plants 


Caron Bros. 


Solar Farm Light Corp. 





Now Ready 


POWELL MUFFLER 


Blow-Out Proof 


Cortland Cart & Carriage Co. 
H. C. Stutz Motor Car Co. 


Chicazo Pneumatic Tool Co. 


Yours truly, 





I am the exhaust from any gasoline engine. I wish to 
announce that the Powell Mufflers are now made with plate 
steel heads in place of malleable iron. 

Send for a sample if you want a good muffler; they will 
not blow out, are light in weight, and can be taken apart for 


Take it from me, they are the best mufHler made. 


THE EXHAUST GAS. 


Trucks 
\cme Motor Truck Co. 
Acme Road Roller Co. 
\merican Motor Truck Co. 
The Autocar Co. 
Abbot-Downing Truck & Body Co. 
\tterbury Motor Car Co. 
Brockway Motor Truck Co. 
Beaver Truck Corp., Ltd. 
Buffalo Truck & Tractor Co. 
Clydesdale Motor Truck Co. 
Diamond T. Motor Car Co. 
Rowe Motor Mfg. Co. 
Day Elder Motors Corp. 
lageol Motors Corp. 
Four Wheel Drive Co. 
Giant Truck Co. 
Garford Motor Truck Co. 
Gary Motor Truck Co. 
Harrisburg Mfg. & Boiler Co. 
Kleiber Motor Truck Co. 
King-Zeitler Motor Truck Co. 
Krebs Motor Truck Co. 
Kelly-Springfield Motor Car Co. 


UTICA, NEW YORK 


List of Companies Using Powell Mufflers 


Larrabee-Deyo Motor Truck Co. 
La France lire Engine Co. 
Master Truck Corp. 

Maccar Truck Co. 

Noble Motor Truck Co. 
Northway Motors Co. 

New England Motor Truck Co. 
Nelson-LeMoon Motor Car Co. 
Parker Motor Truck Co. 
Packard Motor Car Co. 
Rainier Motor Corp. 

Riddle Mfg. Co. 

Sanford Motor Car Co. 
Sullivan Machinery Co. 
Stewart Motor Corp. 

Service Motor Truck Co. 
Selden Truck Corp. 

Vim Motor Car Co. 

Vreeland Motor Car Co. 

White Motor Co. 
Walker-Johnson Motor Corp. 
Wachusett Motor Co. 

Walter Motor Car Co. 
O’Connell Motor Truck Co. 


POWELL MUFFLER COMPANY 
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estern Felts 


"Cut by the Maker" 













Keep Toes 
Warm in January 
Cool in June 


| Instead of this~this 


Fitting snugly around the pedal arms and the steering 
column, this toe-board gasket contributes immensely to the 
comfort of driving. Need we suggest that a more comfort- 
able car is a more salable one? 























The flow of hot air around the feet in summer is stopped. 
Likewise the draft that chills toes in winter. Pedals cannot 
squeak against toe-boards. Dust and grit are excluded. So 
are odors from hot oil, and burnt gas. 


Friction is constant on a toe-board gasket. So is pressure. 
Other deteriorating agents work steadily—oil, gas, heat, 
abrasive dust. But the tough mat of long fibres in Western 
Felt is proof against them. When the car is junked, the felt 
will still be doing its work. 


Suppose you send a blueprint of your toe-board layout for 
an estimate? 


WESTERN 


Factory & General Offices 


BRANCHES 
42-44 East 20th St., New York 10 High Street, Boston Union Trust Bldg., Detroit. 





ffl 
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In this, the largest complete felt factory 
] in the industry, we are able to turn out 
| any amount of cut felts from a wide 

| variety of weights, thicknesses and hard- 

nesses of sheet stock in our warehouse. 
We have also a fully equipped machine 
shop for turning out dies of any shape 


~~ or size on short notice. 


Pon, 









wey 


ii a Nii 


\\ 


Raw-Edged Glass 
Does Not Affect 


WESTERN Folded CHANNEL 


A piece of freshly broken plate glass was energeti- possibility of folded channel ever breaking out of 
cally sawed back and forth in a length of Western its groove or causing the glass to stick. 

Folded Channel. After more than fifty strokes the Western Felt Channel is made of hard, tough, 
tough felt was very slightly cut, and the threads __long fibre felt, which retains its elasticity through- 


holding the fold untouched. out the life of the car. It does not harden and 
cause pounding or rattling. 





NX\\\ 


—— 





Knowing how hard it is to get glass ground per- ; 
& te é By means of the air chamber at each side it 


Postal Telegraph Bldg., San Francisco 


fectly true and smooth you will appreciate this 
power of Western Felt to resist abrasion. 


Western Felt Channel is now made in one piece 
so folded that the stitches come nowhere near the 
edges of the glass. This removes the slightest 


FELT 


accommodates itself to wide variations in glass 
thickness. Since all the wear comes on the surface 
instead of on the cut ends of the fibres, Western 
Folded Channel does not fray or spread lint. It 
is cut to size and shipped ready for use. Dictate 
a note asking for quotations. 


WORKS 


4031-4117 Ogden Avenue, Chicago 


BRANCHES 


Finance Bldg., Cleveland 


Odd Fellow: Bldg., St. Louis 
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For greate1 
engine stamina 


N a recent full-throttle block test under 

government supervision a Wright E-4 aero- 
nautical engine equipped with Thompson 
Silcrome Valves was pulling more horse-power 
after 310 hours than at the beginning. 


This remarkable demonstration of engine 
stamina gives evidence that the seating and 
sealing qualities of the Thompson Silcrome 
Valve actually improve with service—a charac- 


United States military fliers 
now hold world’s records for 
duration, speed, distance and 
altitude, making America 
“First in the Air’. Congress’ 
aviation appropriation. for 
the fiscal year 1923-24 totals 
$29,311,450.00, 


Non-burning — possible —- a valve - eae not 
Non-w arping , Lo warp, and that is tremendously wear- 
Non-scalin 

* § ' For greatest engine ruggedness and efficiency, specify 
Non-air -hardening Thompson Silcrome Valves. Many manufacturers 


now doing so began with tests that had the deliberate 
object of running sample sets of Thompson Silcrome 
to destruction. We invite interested car and engine 
builders to conduct similar tests. 


Moderately priced — built by a “trail- 
breaker of industry” 


THOMPSON SINQROME VALVES 


THE STEEL PRODUCTS COMPANY 


MAIN PLANT Also manufacturers of king bolts, shackle bolts, tie rod bolts, MICHIGAN PLANT 


CLEVELAND drag links, starting cranks, and brake rod assemblies DETROIT 


Weigh least 
Wear longest 
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400 Baked Finish 


B e Renewe G 


HE Oxvar Method has been released 

for use to all manufacturers after five 

years of experimental work and three 
years of big volume production on the stand- 
ard models of a leading car. 


The facts of the Oxvar Method sound revo- 
lutionary, and are, but they have already 
been demonstrated to several large manufac- 
turers. 


By the Oxvar Method wood frame bodies can 
be baked to 400° without charring, loss of 
resiliency and moisture, or development of 


squeak. 


—only three to five coats of enamel are re- 
quired and only one visit to the rubbing deck. 

—only 414 to 714 hours are required for 
the complete process of finishing. 

—the resulting finish is almost glass hard, 
high in lustre, extraordinarily tough and elas- 
tic. 

—the finish is as permanent as the car. 


Bodies which have traveled over 50,000 miles 
over every variety of roads, in all kinds of 
weather, are as lustrous as when they left the 
factory—show no signs of dimming, check- 
ing or lifting. 


Consider what this means to the manufac- 
turer in these days of speeded-up production. 


He can finish a body and obtain a result far 
superior even to the highest grade paint job 





Steg 
: 
‘« * Ki 
4 
a 
- 


in one-tenth the time it takes him to turn out 
an inferior forced dry air or semi-bake job. 
He can do this at a labor cost of approxi- 
mately $1.85 per body as compared with $6.85 
labor cost for the lowest-priced body on the 
market. 


Oven equipment is lessened and the space for 
drying cut down by nine-tenths. 


The saving in investment and on interest on 
capital invested is enormous. 


Oxvar Finishing keeps pace with production. 


Resale of used cars is facilitated—no re- 
finish required. 


Where refinishing of color jobs is desired they 
can be cut back to the Oxvar undercoats in- 
stead of to the metal. 


Our service engineers are prepared to submit 
complete data and plans to factory executives. 


Descriptive booklet covering the principal 
features and typical cost analysis will gladly 
be mailed on request to any known member 
of the automotive industry. 


OXVvAR 


OXFORD VARNISH CORPORATION 


Main Office: Plant: 


Empire Buitpinc, Detroit ToLepo, OHIO 
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rg HIS unretouched photograph shows a car 

i that has been in use since 1920 and has run 
over 45,000 miles for various owners under all 
weather and road conditions. It has never been 
revarnished or refinished in any way. 
Observe the unmarred surface of the Oxvar- 
finished body. Note that the fenders were not 
done by the same process. 


EVEN AFTER THREE YEARS OF ABNORMAL USE 


The complete job of application, pumice rub- 
bing and hi-baking to 400° took only 7 hours. 
The labor cost was $1.85. The cost of material, 
$3. 

This is not an outstanding example specially 
selected for illustration, but a fair sample of 
hundreds of other Oxvar-finished bodies after 
three years of use. 

Oxvar is as permanent as the car. 
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Factors in SEEM — 





No. 2—The Raw Stock Room 


Here is the impregnable foundation of the per- 
fect performance of STROM ball bearings. 
STROM bearing steel—made to our own 
specifications, by America’s most expert steel 
workers, yet subjected to searching chemical 
and physical tests before use—has that un- 
varying and exact texture which alone could 
withstand the untiring watchfulness and ma- 
chine precision of STROM ball bearing pro- 
duction. Such raw material—plus construc- 
tive testing and analyzing continued from 
bar-stock to shipping-box—is an important 
factor in determining STROM supremacy. 


STROM guaranteed ball bearings, on new or 
replacement work, reduce friction to the van- 
ishing point— 


omen herever a Shaft Turns”’ | 
ee 


& 


Sto 
BALL BEARINGs 


U. S. Ball Bearing Mfg. Co. 
(Conrad Patent Licensee) 


453’ Palmer St., Chicago, IIl. 


~ 



















































An Organization 


Scientific in Principle 
Built for Precision 


and Practice 











ries 
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Precision in manufacture 
assures positive grip 










Individuality of shapes permits easy 
and instant selection—saving time 
in assembly departments and ser- 
vice stations. 


Time saving tools made the 
flat rate profitable. 


WALDEN-WORCESTER 


Incorporated 
GENERAL OFFICES AND FACTORY 
WO RCESTER, MASS. 
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WALDEN-WORCESTER—LARGEST EXCLUSIVE BUILDERS OF SOCKET WRENCHES IN THE WORLD 
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An improperly pre- 
pared metal surface 
is a breeding place_ ~~ 
for Rust Germs. ' 


a 


Are these Gluttons 
to 
















A.C.P. PRODUCTS AND 
PROCESSES are being used 
by 75% of all car manufac- 
turers. Their use insures 
chemically and mechanically 
clean surfaces on which rust 
cannot develop. 


DEOXIDINE 


RUST REMOVER AND 
ACID NEUTRALIZER., Pre- 
vents work rusting under the 
paint. Write for Bulletin 
No. 10. 


FLOSOL 


SELF-CLEANING SOLDER- 
ING ACID. Cleans and 
fluxes in one operation. Write 
for Bulletin No. 11. 


DEOXYLYTE 


ACID NEUTRALIZER. 
Counteracts the rusting ac- 
tion of soldering acids. Write 
for Bulletin No. 11. 


PEROLINE 


ACID NEUTRALIZING, 
OIL-COATING. Neutralizes 
rust stimulators on the sur- 
face and prevents rust while 
the work is in storage or 
transit. Write for Bulletin 
No. ) & I 


KEMICK 


HEAT RESISTING PAINT. 
A flat black chemical paint 
for exhaust manifolds, pipes 
and mufflers. Prevents rust 
and won’t burn off nor turn 
brown even when heated to 
redness. Write for Bulletin 
No. 12. 


RODINE 


PICKLE CONTROL. Added 
to the concentrated pickling 
acid saves from 30 to 50 per 
cent of the acid and pre- 
vents. pitting, over-pickling 
and fuming. 


LITHOFORM 


GALVANIZED _ IRON 
PRIMER. Chemically ages 

galvanized iron and destroys 
its paint shedding property. 
Write for Bulletin No. 9. 


RIDOLINE 
ALKALINE CLEANER. For 


removing oils and grease. 


Samples sent on request. 
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waiting 
attack your product? 


—hbut if you have not given the 
same attention to the metal 
surfaces beneath the paint 
your efforts are wasted. 


HE careless or im- 

proper preparation of 
metal surfaces, before 
paint is applied, invites 
rust and rust is an insidi- 
ous glutton bent on de- 
struction. 


No paint job can endure that 
is carelessly applied over rust 
germs. Sooner or later the 
surface checks and peels and 
then comes owner dissatisfac- 
Though microscopic in _— 
size, like the germ of tuber- 
culosis, the Rust Germ is 
a powerful and persistent 
blight. Once it is allowed 
to gain a foot-hold it eats 
away without pause— 
weakening the metal and 
undermining the paint job. 


In the protection of your prod- 
uct against the ravages of rust 
we can help you. 


Without charge we will gladly 
advise and cooperate in the im- 
provement of your cleaning 
methods. 


Taking advantage of this ser- 
vice means placing your paint- 
ing department on a_thor- 
oughly. scientific basis. It 
means paint jobs that will re- 
main permanently beautiful 
and truly protective. 


The excellence of your product 
lies largely in the beauty and 
durability of its finish. 


You select the best 
paints whose _ colors 
harmonize and whose 
surfaces are suscepti- 
ble of exquisite finishes 





It means a substantial 
saving in production 
costs. 








Write for complete de- 
tails today. 


emical Paint Co. 


Philadelphia, Penn. 


American 


1123 South 11h Street 











Protect the Paint that Protects your Product 
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Special Announcement 





HIS announcement is 

occasioned by the 
radical changes made by 
Underwriters Labora- 
tories for approving au- 
tomobile bumpers for 
insurance risks. 
@ Effective July 1, 1923, 
all approved bumpers 
must carry the labels of 
the Underwriters’ Labo- 
ratories. 
@ Defender Bumpers are 
fully approved; in fact, 
Defender is one of the few 
bumpers approved under 
the new regulations. 
@ Defender Bumpers 


NEW YORK WIRE AND SPRING CO., 


mean reduced insurance 
premiums. 

@ Fac-similes of our la- 
bels are reproduced here- 
with—*/; actual size. 





UNDERWRITER 


LABORATORIES 


‘INSPECTED: 
FRONT BUMPER FOR PASSENGER 
AUTOMOBILES OF ALL WEIGHTS 








UNDERWRITERS 
LABORATORIES 


INSPECTED FRONT BUMPER 
FOR PASSENGER AUTOMOBILES 
WEIGHING 3000 FOUNGS OR. LESS 















BUMPER DIVISION, HOBOKEN, N. J. 





Defender 
Homer 
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SHULER 
 FRON 
AXLE 


Or 


MOTOR BUSES 

MoTorR TRUCKS 
TRAILERS & 
TRACTORS 





















Concentration on = one 
product by experienced 
engineers and efficient me- 
chanics—and that’s what we have 
in the Shuler organization—can re- 
sult in only one thing—a distinctly su- 
perior front axle. ‘This major unit is too 
important for any manufacturer to decide 
upon anything but the best that the market 
offers. Correspondence is invited from 
progressive manufacturers who are dis- 
posed to give the front axle the careful con- 
sideration that its importance demands. 
Our engineers are at your service. 


Complete Information on Request 


SHULER AXLE COMPANY, Incorporated 


3001 Jones Street Louisville, Kentucky, U. S. A. 
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Se Sieel Tubing | 
to lower your 
PY manufacturing Z 
costs 


Many Manufacturers lower 
their production costs by using 
Rome Steel Tubing, which we 
are supplying to them practi- 
cally ready for assembly—tub- 
ing on which very little, often 
no further manufacturing oper- 
ations are required. 


Our long experience in the 
manufacture of steel tubing, 
and the knowledge of its appli- 
cation in numerous industries 
should prove helpful to those 


using this product. 


We can furnish welded, brazed, 
butted and lock joint tubing 
made of cold rolled or hot rolled 
steel. Made round, oval, square, 
rectangular and in_ special 
shapes — bent, formed and 
drilled for special purposes. 
Plain or covered with brass, 
| bronze, or aluminum. 


As others have found a big 
economy in Rome Tubing we 
feel you will. Send for a copy 
of our Tubing book. 





ALIN 
ROME 
Wary 





Die Pressed 
Brass Forgings 
Steel Tubing 


Drawn and 
Stamped 
Metal Ware 


ay "oe et" MANUFACTURING CO 
' ROME, N. Y. (o 
342 Madison Ave., New York. 1431 Lytton Bldg., Chicago. 610-614 Wells-Fargo Bldg., San Francisco 
60 India St., Boston. Woodbridge & McDougal Ave., Detroit 
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Have You 
Complete 
Specification 
Data on 











This folder shows various grades, shapes 
and samples, tabulated for ready refer- 
‘ence. It. will form a valuable addiiion to 
your felt data. This folder will be sent 
to interested executives on request. 





Once established, the specifications of 
American Felt parts always remain the 
same. All the data and information is 
entered on specification tags and filed for 
future reference in our files. Tags for 
this purpose will be sent you if you will 
request them, telling us how many you 
can use. 
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HE subject of felt specifications for 

prevention of dust, retention of 
lubricants and elimination of squeaks and 
rattles is coming in for more considera- 
tion as the importance of this question is 
more fully realized. It is no longer a 
matter of merely using felt. It is now of 
recognized importance that the proper 
grade of felt be specified according to the 
results to be accomplished. 
To simplify this matter of correct felt 
specification the American Felt Com- 
pany has developed a service of distinct 
value to the automotive industry. The 
sample folder and _ specification sheet 
shown at the left are examples of part of 
this service. In addition, a staff of com- 
petent felt experts is maintained. It is 
the duty of these men to co-operate with 
engineers and other executives in the 
specification of proper grades of felt to 
be used in automotive vehicles. The ser- 
vices of these men may be had without 
obligation on your part. 
We shall be glad to give you the benefit 
of our long experience and extensive 
service. A request to our nearest office 
will receive prompt attention. 


American Felt 
Company 


TRADE MARK 
CHICAGO NEW YORK BOSTON 
525 S. Market St. 114 E. 13th Street 211 Congress 8t. 
DETROIT ST. LOUIS PHILADELPHIA 
1915 Fort St. West 1627 Locust Street 37 Drexel Bldg. 
CINCINNATI DENVER SAN FRANCISCO 


1 Greenwood Bldg. 134 E. 14th Street 


833 Market St. 
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H EXCEL 


RADIATORS FOR PASSENGER, COMMERCIAL CARS AND TRACTORS 














MONG the many engineering advancements exclusive to this radiator is its defiance of vibra- 
tion. By yie Iding to strain it avoids crystallization, and so adds materially to its service life. 


Not a Cellular, Not a Tubular—but BOTH! 


HEXCEL is the only radiator combining the heat-dissipating efficiency of cellular design with the free circu- 
lation of tubular construction. You can see the full length of each HEXCEL water channel—impossible in 
other cellular cores. Each drop of water makes direct metal-to-air contact—impossible in other tubular cores. 


Principles embodied in this radiator should interest engineers seeking highest efficiency from the minimum 
of metal. 


At your request, our Engineering Department will gladly 
submit further evidence and more detailed information 
with the view of exchanging specifications. 


OPITZ MFG. CO., Dept. G-5, Milwaukee, Wis. 


Designers and Builders of Engine Cooling Systems 


4, 


“s 
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Note how HEXCEL water channels 
taper into the fins themselves 
Water turbulence ia notably magni- 
fied by baffle projections running 
entire length of each water channel. 
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Jacobs Chucks 
Standard 
Equipment 





d Mechanic Knows / 
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Portable Electric 


DRILLS 

















ee life of a portable electric drill 
is largely one long round of abuse 
and neglect. It takes a drill of the 
“U.S.” calibre to stay on the job year 
after year throughout an endless 
career of hard knocks. U.S. Portable 
Electric Drills have the essential qual- 
ities of strength, ruggedness, light- 
ness, power, and balance to fit them 
for the job. Coolrunning. Ball bear- 
ings. Universal motor. Write for 
catalog 20-A. 
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CINCINNATI,OHIO, — 

District Sales Offices and Service Stations 
Boston coe New York 
Chicago rouston Philadelphia 
Cleveland 7 ne nae Pittsburgh 
Columbus Minneapolis St. Louis 

Complete stocks carried in all service 

stations 
vote “ af D RILLS BUFFERS > la ARE ORE ' i ' a 
GRINDERS REAMERs |) || 
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On the right road ~ 


Fore manufacturers and engine builders who use Laminum are on the right road— 

the road to lasting service and owner satisfaction. Nothing else can take the place 
of Laminum. Not only is roadability assured, but the owner’s interests and pocketbook 
are protected. Laminated shims provide correct bearing adjustment not only for the 
present, but as long as the car lasts. Wise manufacturers keep their cars on the right 
road, running right with Laminum! 


‘Just peel ’em down to fit” 


LAMINATED SHIM COMPANY, INC., 14th St. & Governor PI., Long Island City, N. Y. 


St. Louis: Mazura Mfg. Co. Detroit: Dime Bank Bldg. 
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THE PRINCIPLE 
IS RIGHT 
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Heading 800 Rivets per Hour 





The High Speed Hammer not only speeds up produc- 
tion; but it is versatile also. For instance, the accom- 
paying photograph shows riveting of cone and stud, 
the swing bearing, for an automobile wind shield. One 
end of the stud is put through the cone, screwed into 
a tapped hole in the frame, and headed over to pre- 
vent its backing out. 


As the stud is almost in the corner of the frame, and 
hard to get at, a special sleeve with offset riveting tool 
was taper pinned to spindle and the usual revolving 
omitted. 


While one man assembles parts the hammer operator 
rivets two 3%” steel studs per frame. Production is 
400 frames, 800 rivets per hour. 


This is one of two High Speed Hammers in the Motors 
Products Company Plant, Ann Arbor, Mich. Both 
machines have given satisfactory service for more than 
8 years. 


Have you a riveting job that is difficult? Want great- 
er production—better riveting? Send us samples for 
riveting. We'll make suggestions without obligating 
you. 


THE HAMMER WITH 


THE HIGH SPEED THE. HUMAN STROKE 





HAMMER COMPANY, Inc. 


ROCHESTER NEW YORK 


OHIGCAGO BRANCH: C. W. Schuchardt, Mgr., 568 West Washington Blvd. AGENCIES: 
F. O. Stallman Supply Co., 167-173 First St., San Francisco, Agents for Pacific Coast. 
Burton, Griffiths & Co., Ltd., London, PB. C., for the British Isles. Aktiebolaget Rylander 
& Asplund, Stockholm, Sweden, for Sweden and Finland. China, Japan and South American 
Trading Company, Ltd., Yokohama, Kobe and Osaka, Japan, for Japan and Dependencies. 
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Tuarce 
Disteel 
Forsyth | 
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Motor ip heel 
PROBUCTS 


\ 
TF 


Motor Wheel Products now include 
the right steel wheels for every type 
of motor car. 


Where demountable rims are desir- 
able there can be no better equipment 
than Tuarc steel wheels. Disteel 
wheels are used where a spare wheel 
is to be carried. Forsyth is the ac- 
cepted steel wheel for lighter cars. 


All three types express the advance- 
ment which has resulted in Motor 
Wheel leadership in steel wheels. 
Through the tangible betterments it 
has introduced Motor Wheel has 
come tosupply wheels for more makes 
of cars than any other wheel maker. 





MotorWheel eminence, together with 
perfect wheel operation and appear- 
ance, add selling value to the car 
which is equipped with Tuarc, Di- 
steel or Forsyth steel wheels. 





MOTOR WHEEL CORPORATION, LANSING, MICHIGAN 
Wood Wheels Steel Wheels Stampings 
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The Criterion of cAll Motor Car Value 


The true standard of motor car value is constantly 
becoming more clearly defined in the public mind. 
It was first appreciated in the truck—this funda- 
mentally an investment, with endurance standing 
practically alone to determine the soundness of the 
buyer’s judgment. 


But today, in the passenger motor car where this 
factor not only determines its span of life and resale 
value, but the comfort, and quietness of its service, 
the car’s foundation is being accorded deserved 
consideration. 


Since the inception of the automobile, when the 
name of Smith was linked with the first pressed 
steel frame ever built in America, these engineers 
have been considered authority, and the product ot 
their skill and experience incorporated in any car fur- 
nishes a sound basis for confidence in the investment. 


A. O. SMITH CORPORATION 


Milwaukee, Wisconsin 
DETROIT OFFICE: 708 FORD BUILDING 
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Smith frames are the product of the 
world’s largest and best equipped 
frame plant. The complete labora- 
tories, modern equipment, and 
engineering departments provide 
the utmost in dependability and 
service as a source of supply for even 
the largest automobile builders. 
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A Prominent Automotive Engineer 


A prominent automotive en- And this is what he said: 
gineer bought W & S Turret “T have bought a good many 
Lathes and Tools and paid more turret lathes in my time, of sev- 
for them than was asked for com- eral different makes, but when I 
petitive equipment he had in- buyaW&S, I know it will come 
vestigated. well tooled, begin producing im- 


The W & S Engineer, knowing of mediately and keep right on pro- 
this investigation, asked if he ducing, and I can forget it. Iam 


would explain why his decision willing to pay quite a premium 

had been for W & S equipment. for whatever it is in your ma- 
chine that gives me that kind of 
assurance.” 


2% ay ad 


4% . 
Dee. & pr 


The Warner-& Swasey Company 
se Cleveland, U. S. A. 
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SC1UVICE- 


It can mean much. 
It often means little. 
©But when needed 
in connection with 
aluminum castings 


WERRA 


holds the answer. 
33 years of ex 
pericnce backs up 
Werra’s service. 









aT cS 


ALUMINUM FOUNDRY COMPANY 
UKESHA, WISCONSIN 
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We solicit an ie | 
lo submit estimates on 
your ene 
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Eliminate this Operation 


Most Universal Joints require lubrication for 
best performance. Due to inaccessibility, this de- 
tail is most often neglected. 


Snead Cushion Drives require no lubrication or 
attention after installation and therefore troubles 
subsequent to neglect are eliminated. 


SNEAD & COMPANY 
Jersey City, N. J. 
Estab. 1849 





A light 


of electri- 

cally heat 

treated alloy 
steel 








there will be pub- 
Applicable to all Soon 


automotive ve- lished a booklet contain- 
hicles from the ing valuable technical 
—— data and information on 
ger cars to mo- 


tor trucks of Universal Joints and 


NEADS 
CUSHION DRIVE 


“Takes the Self-Destruction Out of Your Car” 
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Ing ersoll-Rand 
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Type “XCB” Compressors 


Regulation with the 5-Step Clearance Control 
automatically governs the output of the com- 
pressor and delivers full, three-quarter, one- 
half, one-quarter or no load. The power re- 
quired with this method of control is practically 
in proportion to the air delivered. 


The one-piece main frame provides a rigid, 
enclosed compact frame, making possible quick 
and easy installation, and guaranteeing correct 
alignment. 


Main bearing housings are.a part of the com- 
pressor frame and absolutely rigid. They are 
of large size and are provided with wedge and 
screw adjustment. 


Intercooler, designed to give maximum effi- 
ciency, effectively reduces the temperature of 
the air and condenses any moisture. The com- 
plete nest of tubes and baffles can be easily re- 
moved for inspection and cleaning. 


The bearings, crank pins, crosshead pins and 
crosshead guides are lubricated by the auto- 
matic flood system. The cylinders are lubri- 
cated by force-feed lubricator. 


Ingersoll-Rand inlet and discharge plate 
valves operate automatically and entirely in- 
dependent of any moving valve gear. Large 
free port and lift openings, adjustment of 
valve spring tension so as to give the least 
possible resistance to the intake or discharge 
of air, insure high compression efficiency. 


Send for copy of Bulletin 3042. 


Ingersoll-Rand Com pany 


Il Broadway, New York City 


Offices in all Principal Foreign and Domestic Cities. 


For Canada refer Canadian Ingersoll-Rand Co., Limited. 


260 St. James Street, Montreal, Quebec 
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ew Departure 


ll Bearings 
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66 = racing track has had a % 

great part in the evolution 
of the present day automobile... .. 
Many lessons will, undoubtedly, be 
learned and go directly into the man- 
ufacture of passenger cars.” 














It is an impressive fact that every 
American car which finished at In- 
dianapolis this year was completely 
equipped with ball bearings—prac- 
tically all of them with New Departures. 











The demand of racing drivers each year for ball bearings 
throughout is reflected in the ever-growing interest of 
designers in “full-jeweled” chassis for passenger car use 






—ball bearings to replace types which not only use more 
power but by very principles of design wear to such an 
extent that the looseness which results must be taken-up 
approximately every 5,000 miles or sooner. 





-esee aes see ess eeeeuseeeeaseuensnasnssu=a = = « 
















New Departure ball bearings do not wear appreciably 
during the life of the car and, hence, perform without adjust- 
ment and without consequent relaxation of the correct set- 
ting of gears and location of the rotating shafts they support. 











THE NEW DEPARTURE MANUFACTURING COMPANY 


Bristol, Conn. 
Detroit Chicago s 
56 Victoria St., London, S. W. 1 









(The above quotation is from a statement by one of the foremost engineers in the auto- 
motive industry.) 
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_ The Second Automobile That Drove 
Across America Used Packard Cable 
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In 1903 “Old Pacific,” a single-cylin- 
der Packard, made the second trip from 
San Francisco to New York. Its Pack- 
ard ignition cable stood up all those 
4068 miles—considered a truly mar 
velous performance at the time. 
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Twentieth Anniversary 


HULL 


UST twenty years ago—June 20th, 1903—this single-cylinder stock 
Packard Motor Car left San Francisco for the second transcon- 
tinental automobile trip to New York City. 


Equipped throughout with Packard Cable—built in a factory 
now a part of The Packard Electric Company, Warren, Ohio—prominent 
authorities marveled at the idea of motor-driven vehicles standing up under 
such a punishing test. 


THALUITIIUNTT 


MTT 
UMM 


But “Old Pacific” came through a victor. 


Climbing the dizzy Sierras, scaling mountain passes of the Rockies, plow- 
ing its way through the trackless deserts of Nevada, accomplishing the seem- 
ingly impossible, and the Packard Ignition Cable stood up the full 4068 miles 
—a truly remarkable feat at that time. 


Today, as twenty years ago, Packard Cable is a part in the Packard Auto- 
mobile. The improvement in the cable has kept pace with the development 


of that magnificent car. The quality of the one is, today, in keeping with the 
quality of the other. 


”\ Geckiard Clectiic Company 


Warren, Ohio 
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Rome 
Radiators 
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Long Life without Decrease in Efficiency 


Rome Radiators offer you exactly that. Many Rome Heli- 
cal Tube Radiators built in 1909 and 1910 are still giving 
satisfactory service today. 





Why do Rome Radiators give such wonderful help in sustaining the | 
reputation of your truck or tractor? The answer—Rome | 
Helical Tube Radiators possess points of superiority which 
cannot be approached by others. Rome Helical Tube Radi- 
ators are Copper Coiled. The radiating fin is made in our 
own mill of pure lake copper. It hugs the tube tightly and 
cannot stretch or loosen up. The form of the radiating fin | 
insures greatest efficiency. | 
Rome Straight Flow, Square Tube Honeycomb Radiators employ the 


| 
same basic principle which gives continuously long and use- | 
ful life. High Efficiency, sturdiness and distinctive high | 

| 




















class appearance have caused this radi- 
ator to be specified by both the Army and 
Navy Air Services. 








Ask us to tell you more about 
Rome Radiators 


Radiators and Cooling Systems for Trucks, 
Passenger Cars, Tractors, Railway Cars, Air- 
craft, Air Compressors, Stationary Engines, 
Etc. 





Rome Turney Radiator Co. 
Rome, New York 


20 Years of Radiator Experience Are Back of Rome Radiators 
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The Nachman Spring Unit Idea 

Small springs placed in individual 
burlap cells, covered and held in 
place by an outer burlap covering. 
Stitching across top keeps each spring 
in place yet allows each individual 
spring full freedom of action. The 
combination of all the above exclusive 
Features form the Nachman Spring 
Unit. 





What’s Inside Your Auto Cushions? 


HE nationally-advertised NACHMAN SPRING UNITS 

give a light, yielding comfort that enhances the easy- 

riding qualities of a motor car. NACHMAN SPRING 
UNITs are accurately made. In seat and back cushions 
they make a powerful sales argument and a positive 
guarantee of long-lived, luxurious comfort. 








achman Spring Units 





END templets or blue prints to 
CHARLES S. MONSON, Director 
of Sales, Automotive Division, 2113 Dime 
Bank Bldg., Detroit, Michigan. Sample 
Units or additional information will be 





furnished promptly. 








NACHMAN SPRING-FILLED COMPANY, HALSTED AT 23rd STREET, CHICAGO 
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NCE more, and this time in engineer- 

ing tests numbering more than a 
thousand, Splitdorf Magneto Ignition has 
proved itself superior to other forms of 
ignition— proved that it “gave the best 
economy and operating performance.” 


That is why Splitdorf Magnetos are 
found on so many of the cars, trucks, 
tractors and engines that are used where 
the utmost in service, efficiency and de- 
pendability is imperative—where the “best 
economy and operating performance” are 
demanded ! 


THE SPLITDORF ELECTRICAL CO. 
NEWARK, N. J. 
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/ Gave the best 
economy and 


operat in g 
performance” 





Splitdorf Model SS4 Magneto— 
the same model as that referred 
to in Mr. Young’s letter. 


ESTABLISHED 
‘6 Ss 86 
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GROUND-FORM CUTTERS 














Brown & Sharpe Ground-Form 
Gear Cutters can be secured in 
sizes from 1% to 12 Pitch in- 
clusive. In addition to Ground- 
Form Gear Cutters, we _ also 
make to order Ground-Form 
Spline-Shaft, Sprocket Cutters, 
etc. Get in touch with our Cut- 
ter Department in regard to 
Ground-Form Cutters. 





There are three outstanding advantages in using 
BROWN & SHARPE Ground-Form Gear Cutters 








1. Cutter Accuracy—Brown & Sharpe Ground-Form Gear 
Cutters, as their name implies, have teeth which are ground 
on the form. Grinding the form corrects. all hardening 
distortions and produces cutters of great accuracy. 


2. Gear Uniformity—Our method of grinding Ground-Form 
Gear Cutters gives a positive control of form and allows 
any Ground-Form Cutter to be accurately duplicated. The 
ability to secure duplicate cutters makes it possible to pro- 
duce uniform gears in large quantities. 





3. Increased Production—Ground-Form Gear Cutters, due 
to their free cutting action give an increased production 
which, by actual test, has proved to be surprisingly great. 





When you consider that Ground-Form Gear Cutters give Automotive Engineers—Send for this 
: i ss booklet. It treats on Ground-Form 
increased production along with greater accuracy and Spline Shaft and Sprocket Cutters, 
: : ‘ : - x as well as Ground-Form Gear Cut- 
uniformity you realize the decided advantage of using this ters. This book shows why Ground- 
Form Cutters give increased produc- 

type of cutter. tion and greater accuracy and uni- 
formity on gears, spline shafts, and 

Write for our new booklet on Ground-Form Cutters. a ee ee ew ee 


BROWN & SHARPE MFG. CO. 


Providence, R. I., U. S. A. 
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“Thumb Lock” 
Hose Connection 
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To Engineers: Send for a MONROE 
SELF-OILER and give it a thorough 
test. You’ll be convinced when you 
see what it will do. Standard equip- 
ment in many leading cars, 
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At Every Point 
A Better Pump 


Handle: Fine grain hardwood, with shellac finish. 
Amply large and smooth for a firm, comfortable 
grip. Nickeled ferrule—no bolts or obstructions to 
scratch or injure hands. 


Barrel: Made of fine grade steel tubing, black enam- 
eled. Nickeled cap. Lighter, stronger, more dura- 
ble than brass. 


Hose: Extra heavy rubber tubing. 


Hose Connection: Fitted with either standard screw 
connection or handy “thumb lock” connection. Lat- 
ter furnished at a slight additional cost. 


Wire Foot Base: Wide enough to hold pump firmly 
in position when in use. Folds back against the 
barrel when in the tool box. Convenient. Takes up 
less space. 


Ball Check Valve: Prevents all possibility of air leak- 
ing from the tire back to the pump. An absolute air 


and the wonderful 
MONROE (patented) 
Self-Oiling Washer 


This washer, the biggest advantage ever built into a 
tire pump, is located just above the valve leather. 
Before the pump is assembled it is thoroughly impreg- 
nated with a leather-preserving oil. On each up-stroke 
of the plunger the action of the valve spring com- 
presses the washer and releases a very small amount 
of oil, which is absorbed by the valve leather. The 
leather is thus kept so soft and pliant that it readily 
spreads on every down motion of the plunger, com- 
pletely filling the barrel and assuring maximum com- 
pression. No leakage. No waste effort. Nor will the MONROE dry 
out as other pumps do, even though it lies unused for months. This 
proved principle of construction is a feature of only the MONROE 
Self-Oiler, the pump of longer life and unfailing service—the pump to 
go into the car you build. 





Even with these many advantages, the MONROE 
ts quoted at a surprisingly low figure. Information 
and prices upon request. 


Monroe Auto Equipment Manufacturing Co. 
Monroe Michigan 
Sales Representative to Jobbers Only 


The Fulton Company Milwaukee, Wis. 
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All instrume nts, 
switches, dash light, 
are glass” enclosed; 
switch levers and 
apeedometer and clock 
atems brought out. 





in 
“America’s Most Beautiful 


OT least among the many beauties of Paige : = 
desi is th l, glass-enclosed In- i 
esign, 1s the smart oval, glass-enclosed In 
strument Panel. ‘This practical and attractive in- 
novation is assembled within a pair of 13-inch 
die castings, ‘‘Milwaukee-made”’ of light, strong 
white metal and beautifully nickeled. 


As the vast possibilities of die casting become 
better understood, automotive leaders like 
Briggs & Stratton—who designed and now exe- 
cute this panel with its switch equipment— 
are turning more and more to this economical 
means of production. Milwaukee die castings 
now appear on a great many leading cars and 
trucks. Many of these components, like the one 
pictured above, represented problems of die cast- 
ing that were not solved over night. 


Quite possibly your needs could well be 

served by substituting precision-made 

Milwaukee die castings for sand castings Other “Milwaukee”’ 
at many points. May we exchange speci- Products 
fications? Die-castings of Aluminum, 


and white metal (a zinc alloy 
of uniform molecular. con- 


MILWAUKEE DIE CASTING CO. sile strength); Milwaukes 


. f bronze-backed and plain bear- 
Milwaukee Wisconsin 


MILWAUKEE 


DIE CASTINGS and BEARINGS 
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Products for 
the automotive industry 


Mayari Pig Iron 


Mayari Pig Iron, with its natural nickel- 
chromium content, gives remarkable wear- 
resisting qualities in motor castings. The 
castings machine readily, despite their high 
Brinnell hardness, take a smooth polish, 
and withstand heat. 


Drop Forgings 


Large forge shops, combined with complete 
steel-producing facilities, enable Bethlehem 
to supply drop forgings in any quantity, 
and to meet any specifications. 




















used in cylinder 
head, block and pis- 
tons. 

























Above: Four-cylinder engine with cylinder head, block and 
pistons made with Mayari Pig Iron. Al left: Forged 
automobile bus axle housing; weight, 355 pounds. 


Rolled Steel Truck Wheels 


The Bethlehem method of making a truck wheel from a 
rolled steel I-beam results in a wheel that combines great 
strength and durability with light weight and resiliency, 


Automobile and Motor Truck 
Rim Sections 


These rim sections are rolled true and accurately to dimen- 
sions, and have exceptionally smooth finish. Bethlehem 
is prepared to furnish all the standard rim sections; other 
sections will be manufactured by special arrangement. 


Tool Steels 


Bethlehem Special High Speed Tool Steels take heavy 
cuts at high speeds and still retain the full efficiency of 
their cutting edges. Bethlehem manufactures a tool steel 


for every purpose. 
Fly Wheels 


Fly Wheels made by a combined forging and rolling 
process render especially satisfactory service. By 
this process a more uniform density of metal is ob- 
tained, insuring perfect balance with strength. Fly 
Wheels made by this process can be applied to any 
speed motor with safety. Starting and Clutch effici- 
ency is greatly increased. 


Above: Bethlehem Rolled 
Steel Truck Wheel. At 
right; Milling cutters 
and drill made of 
Bethlehem Special High 
Speed Tool Steel 


BETHLEHEM STEEL COMPANY 
Bethlehem, Pa. 


Sales Offices: 
New York Baltimore Buffalo Cleveland 
Boston Washington Pittsburgh Detroit 
Philadelphia Atlanta Cincinnati Chicago 
St. Louis San Francisco 


BETH LEHEM 
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Material, Brass fg in. 
hex. 





Net production 580 per 


hour 


Work Like This 


—at these unusual time figures ies 


Net Production 1440 per 
hour 























Automotive screw-machine parts turned out auto- 
matically in one-fifth the usual time of ordinary 
methods. And with no loss of accuracy. The 


DAVENPORT is different—has INDIVIDUAL- 
LY ADJUSTABLE FEED to the tools. 


By this means, each of the many cutting-tools is 
always cutting metal TO THE LIMIT. There is 
no “longest operation’’—every cut in the five 
spindles finishes approximately at the same time, 
the work-carrying head indexes and a completely 
finished piece drops into the chute, instead of 




















: fi acces into the chips. At each 
7 gf 2 indexing, a finished piece. 
Le Despite this great SPEED, 
i {—the Davenport produces 
SE TT ACCURACY 
(8-32 THREAD. 
Material, Brass fs in. Capacity %” round, 9/16” 
hex. hex. Any length up to 24”. 


Net Production 480 per 
hour 


DAVENPORT 


5 Spindle Automatic 
DAVENPORT MACHINE TOOL CO., INC., Rochester, N. Y. 


REPRESENTATIVES: 
Motch & Merryweather Machy. Company, Cleveland, Cincinnati, Detroit, Pittsburgh 
Vonnegut Machy. Company, Indianapolis, Indiana 
Mr. J. H. Glover, 32 N. Clinton Street, Chicago, III. 
Henry Prentiss & Company, New York City, N. Y. 
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BUILT FOR LASTING SERVICE 








Other Hoyt Products 


Bronze - backed Babbitt - lined 
Bearings and Bushings 

All-bronze Bushings 

Stick Bronze, Cored or Solid 

Brass and Aluminum Castings 

Rolling Mill Bearings 

Babbitt Metals 

Die Castings of Zinc Base, Tin 
Base and Special Alloys 

Sheet Block Tin 

Tin Pipe 

Lead Pipe , 

Special Casting Metals 

Sheet Lead 

Lead Washers 

Tape Lead 

Lead Sleeves 

Lead Wool 

Lead Wire . 

White Copper Stamping Metal 

Casting Metals 

Solder (bar and wire) 











Hoyt Bronze-backed Babbitt-lined Bearings are built of the very 
finest materials that can be bought, and much of the machinery used 
for obtaining a perfect metal mixture has been specially designed by 
the Hoyt Company. This combination of highest quality materials 
and unusually efficient manufacturing methods makes it possible for 
Hoyt Bronze-backed Babbitt-lined Bearings to give longer-than- 
usual service. 


All Hoyt Bearings are made to conform exactly to special specifi- 
cations. S.A.E. mixtures and special combinations can always be 
delivered in record time. 


This Booklet Will Help You—Send for a Copy 


Send for a copy of our booklet on Babbitt-lined Bearings—it contains 
24 pages of information that should be helpful to anyone interested in 
bearings and bearing design. 


HOYT METAL COMPANY 
Boatmen’s Bank Bldg., St. Louis, Mo. 


New York Chicago Detroit 
Toronto London 


I 
HOYT 


Dronge-Jbacked JDearings 
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Announcement to the Industry 


The BELFLEX. Corp. 


ANNOUNCES—The completion of one of the most 


important chassis Engineering developments in 


recent years—the successful application of fabric 
to spring shackles. | 


The Pivot Shackle, shown below, is used at the 
front ends of the springs. In addition to its other 
advantages it takes the twisting action produced by 
uneven deflections away from the main leaf of the 
spring, giving the spring greater flexibility and in- 
creasing its life. 











The Tension Shackle, shown in the _ above 
illustration, can be supplied in various sizes to fit 
any weicht of car. It is the result of over three 
years of development work and there is a valid 
reason for every detail. It is used at the rear ends 
of the springs. 


Belflex Fabric Spring Shackles 


It is possible to use Belflex equipment on all types of spring suspension. Below 


are illustrated Semi-elliptic, Cantilever, 34 Elliptic and Platform Springs with Belflex 
equipment: 
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The Belflex spring shackles are the only shackles which permit the use of stamped 
frame brackets. These brackets, illustrated above, are strong, light, inexpensive, easy 
to install and improve the appearance of the car. 
zoey NS ih — 
The elimination of spring eyes and eye “—— ~ SE. I ME 
forming operations simplifies the springs and 
reduces their cost. A semi-elliptic spring for 
Belflex Shackles is shown on the right. eae A ii ae 
lee SSS 
— 
Advantages Gained by Use of 
Belflex Fabric Spring Shackl 
1. Low cost, ease and simplicity of in- 6. Permanent silence of the chassis in 
stallation in production. operation, due to absorption of minor 
Me oe _ vibrations and road shocks. 
2. Elimination of from 12 to 16 lubri- eee og 
cating points from the average chassis. 7. Elimination of hard riding and 
spring eye breakage due to improper 
3. Substitution of noiseless fabric in- shackle adjustment. 
sulation - metallic — 4 agi the 8. A longer peried of operation wills 
sprung and unsprung parts of the car. out replacement. 
4. Cushioning the Hotchkiss drive. 9. Complete elimination of attention 
5. Complete elimination of the squeak- of any sort. 
ing and rattling bolts and bushings here- 10. Low cost, ease and simplicity of 
tofore identified with spring shackles. renewal. 
Belflex Engineers are ready to aid you in the design of equipment to con- 
form to your chassis requirements. For further information write 
The BELFLEX Corp 
366 Madison Ave., New York City> 
Patents on Belflex Fabric Spring Shackles have been granted, and others are pending, in the U. S. and other countries 
Ee 
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Bausch & Lomb Lenses are Legal 
Wherever There are Headlight Laws 


HE Bausch & Lomb Headlight Lens is scien- 

tifically designed in accord with fundamental 
optical Jaws; and built by an organization which 
has for seventy years specialized in the making of 
the finest lenses. 


It is the logical lens for car equipment because it 
complies with the headlight laws of all States. 


Its clear, bright beam of light covers the full width 
of the road, even on curves, and makes objects 
plainly visible up to five hundred feet. 


As the light is thrown down on the road, where it 
belongs there can be no dangerous glare to con- 
fuse approaching motorists and pedestrians. 


And beside being optically perfect, the Bausch & 
Lomb Lens is handsome—it is a distinct addition 
to the good appearance of any car. 


Write for details of our equipment proposition. 


Bausch & Lomb Optical Company 


Rochester, N. Y. 
NEW YORK WASHINGTON CHICAGO SAN FRANCISCO LONDON 


Leading American Makers of Photographic Lenses, Microscopes, Projection Apparatus 
(Balopticons), Searchlight Reflectors, Stereo-Prism Binoculars, Telescopes, 
Magnifiers, Automobile Lenses and Other High-Grade Optical Products 








MOTOR 
LENS 








Aut 


Automotive Industries 
June 28, 1923 193 











INTERNAL GRINDING 
IN THE TOOL ROOM 


An internal grinder for the TOOL ROOM must be 
something more than a production machine. It 
must have range—handle the larger job as well as 
the small delicate one. It must be quick and easy 
to set up whether the job is simple or difficult. 





For blind hole grinding the table travel must be 
positive in length, as the slightest over-travel will 
ruin both wheel and work. 


The Rivett No. 106 has all the features to make it 
the finest internal grinder for the TOOL ROOM. 


The table travel of the Rivett No. 106 is positive, con- 
trolled by a taper cam, an exclusive feature of Rivett 
Grinders. The table travel is regulated with such ex- 
actness that each succeeding stroke is exactly the same 
length as the preceding one. 

sefore buying ANY toolroom grinder, look into the 


RIVETT. Write or telephone nearest dealer whose 
name is listed below. 





PROMPT DELIVERY—RIGHT PRICE. 


RIVETT 





Rivett Lathe and Grinder Corp. — 


Branch Offices: 


Brighton, Boston, Mass. 


6526 Cass Ave., Detroit 149 Broadway, New York 


Domestic Agents: Purinton & Smith, Hart- 
ford, Conn. ; Brownell Machinery Company, 
Providence, R. I.; Homer Strong & Uo., 
Inc., Rochester, Buffalo, Syracuse, Albany, 
N. Y.; W. E. Shipley Machy. Co., Philadel- 
phia, Pa. ; Somers, Fitler & Todd Co., Pitts- 
burgh, Pa.; Cleveland Tool & Sup. Co., 
Cleveland, 0.; E. A. Kinsey Co., Cincin- 
nati, O., Indianapolis, Ind.; National Sup- 


ply Co., Toledo, O.; Consolidated Machine 
Tool Corp. of America, Chicago, Ill.; Black- 
man-Hill-McKee Mchy. Co., St. Louis, Mo. ; 
Portland Mchy. Co., Portland, Ore. ; Halli- 
die Machy. Co., Seattle, Wash. ; F. O. S8tall- 
man Sup. Co., San Francisco, Los Angeles, 
Cal.; F. E. Satterlee Co., Minneapolis, 
Minn,; Peden Iron & Steel Co.,Houston, 
Texas; Smith-Courtney Co., Richmond, Va. ; 
Walraven Co., Atlanta, Ga. 


FOREIGN AGENTS: 


H. W. Petrie, Ltd., Toronto, Ont., Canada; 
Williams & Wilson, Ltd., Montreal, Canada ; 
Fenwick Freres & Co., France, Belgium, 
Switzerland, Italy, Spain, Portugal; Buck & 
Hickman, Ltd., London, Glasgow, Man- 
chester, Sheffield, Birmingham; Benson 
Brothers, Sydney, Australia; Yamatake Co., 
Tokio, 














194 





= 


Compare 
These Areas 


Given equal pressure on both, 
on which would the stress be 
least per square unit? The 
upper is the projected area of a 
Cotta clutch-jaw’s bearing face. 
The tower is that of a con- 
ventional gear-tooth. 


—and These 
Profiles 


Through which would suddeu 
pressure be most efficiently 
transmitted to the base? The 
upper is that of a Cotta clutch- 
jaw. The lower is that of a 
conventional gear-tooth. 


An 


Assurance 


Dependable; 


Service 4 





For 
‘TRUCKS— TRACTORS 
Moror Buses 
INDUSTRIAL LOCOMOTIVES 


GASOLINE RAIL Cars 


and all heavy duty service. 
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the first shock of the combat be- 
tween the motor’s power and inertia 
plus gravitation. So they are armed 
with large area and “bracket” profile; 
with a mass many times that of a gear 
tooth. 


C OTTA CLUTCH-JAWS receive 


They are the vanguard of the struggle, 
and Cotta gear teeth are always in full 
mesh, ready with full strength for their 
burden. 


no Cotta transmission 
has ever stripped a gear. 


COTTA TRANSMISSION CORPORATION 


2300 Eleventh Street Rockford, IIl. 








TRANSMISSIONS 











GEARS ALWAYS 


IN MESH 
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And now— 


Lathe Work May be centered ENTIRELY 
AUTOMATICALLY— 4 to 10 pieces per minute 


NEW Pratt & Whitney high-production ma- 

chine—takes shafts up to 18” in length and 
centers both ends at once. Not only is the actual 
feeding of the drills automatic, but all handling 
of the work—putting it into the machine and 
removing it—IS ENTIRELY AUTOMATIC. 
An unskilled operator can keep the magazine of 
several machines supplied with work. ‘This and 
removing work-pan when full, his only duty 
and grinding the drills from time to time. 








Stops are provided which can be set either to feed the 
drills in to a predetermined distance from each other or 
to produce the same size center in each piece regardless of 
variations in length of the work. 














Circular N : ere The P. & W. HAND FEED Centering Machine. Same 

en filed” and performance record on work similar operation as automatic machine. Hand-lever feed operates 

to yours mailed on request. both spindles simultaneously, also an oil-pump for lubricat- 
e f 


ing drills. For shafts longer than 18”, one head may be re- 
PRATT & WHITN EY CO. moved and one center at a time drilled. 
WORKS—HARTFORD, CONN. 
GENERAL OFFICES—111 BROADWAY, NEW YORK 














eo OO Se —— 





PRATT & WHITNEY 
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In Selecting 
Trimmings For Your Closed Models 


_— E for a harmonious blending of the color and fixture combinations. 


When choosing laces, curtain cords and tassels, hand ropes, robe rails or 
other trimmings—make sure they can be artistically placed to harmonize with the 
decorative theme of the interior. 


Schlegel Trimmings, tastily placed by car artists and designers, will make the inte- 
riors of your car more beautiful, pleasing and attractive. All the trimmings are of 
fast dyes and will last, until completely worn out, in their original color. 


We will be glad to co-operate with you in the 
selection of appropriate trimmings—trimmings 
that you will find not only ornamental, but 
thoroughly practical. 


THE SCHLEGEL 
MANUFACTURING COMPANY, 
ROCHESTER, N. Y. 


Broad Laces Hat Racks 


Pasting Laces Robe Rails 
Seaming Laces SCH [ EB GE I Luggage Carriers 
Vind Laces Arm Rests 
Curtain Silks Speaking Tubes 


Curtain Tassels 4 WL a ty EB RFR, : O FR Pull-to-handles 
”"“ | DECORATION |” 


————— 
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The Logangear is made of a 
bar of special alloy steel, 
shaped to a ring, heat treated 
and electrically welded at 
the joint. It has no weak 
point. The gear teeth are 
then cut to accurate pitch 
and given a scientific correct 
chamfer which insures a per- 
fect mesh with the starter 
pinion. The finished ring is 
then hardened. 


The teeth are rounded to an 
angle of 45°—a design which 
was developed in collabora- 
tion with one of America’s 
greatest Starter manufactur- 
ers—and which affords qui- 
etness of mesh and maxi- 
mum strength in each tooth. 
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Batter proof 
gears for your 
flywheels— 


Flywheel gears cast integral with 
the flywheel are a vital source of 
trouble and owner dissatisfaction. 
Cast iron is too brittle—too easily 
stripped and battered to be used 
where the strain is so severe. 


By adopting Logangears as stand- 
ard equipment you can eliminate 
this faulty construction—and that 
with only a slight increase in pro- 
duction costs. 


It is simply a matter of casting 
your flywheels without gears and 
then shrinking on the Logangear 
rings. 


Make your flywheel gears batter- 
proof. 


KAUFFMAN METAL PRODUCTS 
COMPANY 
Bellefontaine Ohio 


Send your blueprints for an estimate and ask 
for the Logan catalog of standard sizes. 


LOGANCEARS 
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Economy, efficiency 
and durability 


LBS. FUEL 
PER H.RHOUR 







With governor___ 
Without governor . 


This is a composite 
power curve. 








R.PM. 


Dynamometer proof of 
K. P. Efficiency — 


Controlled by 

the vacuum 

and not by 
velocity. 


Simple and automatic 
in operation, with no 
gears or other compli- 
cated parts. 


Requires no_ lubrica- 
tion. Installed be- 
tween carburetor and 
intake manifold. Can 
be locked against tam- 
pering and will never 
stick. 


The K. P. Governor util- 
izes the vacuum as its con- 
trolling factor rather than 
gas velocity. 


Thus we get quick opening 
and acceleration (as the 
power curve indicates) 
without restriction. 


The K. P. Governor is 
thoroughly efficient. It 
protects the truck against 
overspeeding without loss 
of engine power at gov- 
erned speed. 


KP 





It is staunchly built and 
durable and because of the 
simplicity of its design, it 
can be furnished to truck 
manufacturers at the low- 
est possible price. 

Test the K. P. Governor 
in your own plant on one 
of your own engines. 


Ask for a Governor and 
make your own demon- 
stration, . 


K. P. Products Co., Inc. 
50 Pine St., New York City 





vernor 


GOVERNS WITHOUT LOSS OF POWER 

















Automotive Industries 
June 28, 1928 


199 











The average distance of the earth from 
the sun is 93,000,000 miles. This repre- 
sents the distance over which PALMER 
FOLDED Brake Lining gave 100% ser- 
vice during the year past. 








93,000,000 Miles 


PALMER FOLDED BrakeLininglravelled 
this distance on Taxicabs during the last 2 months 


The great durability, high braking power and 
low maintenance cost of PALMER FOLDED 
on taxicabs all over the country made possible 
this enormous mileage. 


Exclusive on Yellow Cabs 
The experience of the Yellow Cab Co. in Chicago is 
illuminating. They tried out many reputable makes 
of brake lining for over a year with the result that they 
now use PALMER FOLDED exclusively not only on 
Chicago cabs but on all cabs made and sold by Yellow 
Cab Manufacturing Company. 


Private Owners Are Interested 

More and more as the automobile has entered the busi- 
ness man’s daily life he is checking up on what a car 
costs him. Owners and dealers alike judge a car by its 
unseen as well as its apparent features, and with every 
half million cars that are added to the roads the feature 
of brake lining becomes more vital to every car maker 
and driver. 








Special to Car Manufacturers: 7 


Have you standardized on PALMER yet? 


PALMER FOLDED is destined to become as 
familiar a name in future car sales as is many 
other an item of nationally known equipment. 
Are you capitalizing the added feature of safety, 
service and economy which the standardization 
on PALMER FOLDED wiil give? Why wait to 
see what others may do? It's better to trust 




















he your own judgment and act now. 7 
\ (7 











Yellow Cab Company 
« rom 4 tow Offices 57-65 East Zist Street wees wasenanee 
‘. CHICAGO 


May 18th, 1922, 


Palmer Equipment Corporation, 
528 Railway Exchange Bldg., 
Chicago, Ill. 


Gentlemen:- 


With reference to the vse 
of your "PALMER" Folded Brake Lining on our 
Yellow Cabs, please be advised that up to the 
time of adopting your material as standard, we 
tried many reputable makes of lining on the 
market, but found after exhaustive tests, last- 
ing over 4 period of more than a year, that we 
obtained from two to three times the mileage 
from the use of your "PALMER" Lining. 


The adoption of this material 
has eliminated the once familiar squeaking of 
Yellow Gab brakes, and has cut down our labor for 
brake maintenance to a very marked degree. 


Yours very truly, 











ASBESTOS & RUBBER 
CORPORATION 


Manufacturers 
Railway Exchange Building 
Chicago 




















200 


———s Industries Autom 
une 28, 1923 Ji 
re a 
| 
| 
1181 


Automotive Industries 
May 31, 1923 


| Production Efficiency Offsets Rise | 
| wn Wages and Material Prices | 


Overhead conveyor installation cuts unit cost of enameling | 


windshield frames at Ternstedt plant. System to be extended 


to manufacturing departments. Pressure ventilation provides 


| pleasant working conditions. Quality of product improved. 


Y installing an overhead conveyor chain system for women for handling most of the work, whereas men were 
handling windshield frames in the enameling depart- needed previously for a great many of the operations. 
ment, the Ternstedt Mfg. Co. has saved enough to #* a 
offset a 10 to 40 per cent increase in materials and a 15 One of the unexpected results of the installation of this 
| per cent increase in wages. Reduction has been effected conveyor system has been improvement in quality of 
\ in the labor necessary to truck parts about the plant. work. Because the frames enter the priming dipping tank 

slowly and regularly, priming is more uniform. Greater W 


| Fewer pieces are rejected and a more constant output 
per labor unit has been attained. uniformity in enameling is obtained because the tempera- 
So successful has the system been that the Ternstedt ture to which the racks are exposed is always the same. 


| company intends to extend it to other departments hand- Passing through the ovens on a straight line and always 
| ling even smaller parts. The installation of this Miller at the same level, the frames are kept at a more even tem- 
& Hurst overhead conveyor chain has resulted, not only _ perature than would be possible if they were piled on trays. 
| in the economies mentioned, but in providing an incom- 
parably brighter, cleaner shop, which has undoubtedly 
| had @ considerable psychological effect on the employees. mn Gi 
It has, furthermore, made possible the employment of _— 
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Famous Thermoid Standard Chan 
of stopping distances, now approved 
by Police Officials and Automotive 
Engineers. Chart shows distance in 
which car should stop if brakes are 
efficient. Brakes lined with Ther- 
moid meet these standards. 


ae — 
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Copyrighted by Thermoid Rubber Co., 1914. 


When a moiorist says, 
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“My brake lining is squeezed out” 


this is what he means 


Look at the illustration above. See how the lining 
has been compressed by braking. It has spread p Rea 
out, literally ““squeezed out”? between the drum ah 

and brake band. 


eras) eA , 


Ordinary brake lining is uncompressed till it gets a eAw 
on the brake bands. Naturally it mashes down— 





‘ Left: Steady wear on ordinary soft brake lining ‘ 
and makes frequent adjustments necessary. soon squeezes out a “ragged edge.’ This means 
Thermoid is different. It doesn’t “squeeze out” poor wear and frequent adjustments. 
because it is dense, solid. Thermoid contains 40% 0 — Hy — C ae — cone is 
more material, compressed into it under 2000 sian tase canna" We ce 
phage ; when worn wafer-thin. Needs fewer adjustments. 
pounds of pressure. This means longer life, and 


freedom from the cost and inconvenience of fre- Standard equipment on 50 leading care 
quent adjustments. Tiessiiaini aii tie sia i ; healt 
And it means more than that. It means a brake Because of its unfailing efficiency, its recognizec 
lining that is always dependable because it wears ns agin and — life, - ooeny There = 
down slowly and evenly—and gives constant grip- _C@@1N8_ Cars in America now specify Thermoic 
: dame ? : Brake Lining as standard equipment. 
ping power until worn wafer-thin. pn aon 
Send for our booklet, “The Dangers of Faulty 
Amazing tests show resistance to moisture — Brake Lining.” It contains valuable information 
rent laboratory experiments show also that and complete records of brake lining tests which 
rmoid has astonishing ability to resist moisture. every engineer will be glad to have on hand 


oaked in water for an hour, ordinary brake THERMOID RUBBER COMPANY 


ae giles > 407 sy sear ai ‘ ‘ 
sing was found to absorb 164 7 more wate . than Factory and Main Offices: Trenton, N. J. 
I hermoid—in boiling oil, 290 7o More than I her- New York Chicago Los Angeles Detroit Cleveland Atlanta 


e ansas ea e Boston London ‘aris Tu in 
mol | In Jas 4 J ore th in I h mol 1. P: r r 
C g oline, ] /C mo c e! OM Kansas City Seattl . 


ermoid Brake Lining 


Hydraulic Compressed 





Makers of “‘Thermoid-Hardy Universal Joints’’ and “‘Thermoid Crolide Compound Tires” 
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LIGHT AKETAL RESEARCH 


A METALLURGICAL DEVELOPMENT 






































Seven years of experimen- 
tal research and more than 
three quarters of a million 
dollars have been ex- 
pended in developing the 


ultimate piston material. 














The Plant of The Dow Chemical Com- 
pany and its tremendous resources 


are behind DOWMETAL 





TRADE 





THE DOW CHEMICAL COMPANY <Dow> Mydlond Mich USA 
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The Process That Insures 
Extreme Accuracy 


Die-castings are not suited to every purpose, but for a 
great many uses in automotive vehicles and accessories they 
have proved to be more economical and satisfactory than 
parts made by any other process. Within certain limita- 
tions of size and weight there is practically no design in 
aluminum, zinc, tin and lead base alloys that cannot be 
manufactured satisfactorily and economically by the 
Alemite Process. 


Our large modern plant was recently constructed to take 
care of increased business. The facilities and equipment 
in this plant are ample for taking care of orders of any 
size. Prompt deliveries to meet production schedules 
are assured. 


3esides die-casting itself, we have equipped this new plant 

with plating, enameling and polishing departments, and 
therefore, we are in a position to turn out parts, com- 
pletely finished ready for assembling. 


Our engineering department is ready at all times to co- 
operate with manufacturers and engineers. We shall be 
glad to forward a catalog on request. 


The Alemite Die-Casting & Mfg. Co. 
2640-2654 Belmont Ave. 
Chigago 
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When differential action is induced, the internal gear on one 
axle shaft section and the external gear on the other axle shaft 
section turn in opposite directions. The driving plate gear unit 
swings around the axis of the eccentric rollers. The rollers 
revolve at a rate much more rapid than the speed of the shaft 
gears. The ratio is variable and may be 12 to 1 or 16 to I or 
any other ratio as required due to the speeding up action of the 
two eccentric gear sets. 





The rollers are numerous and have large bearing surfaces. The oil 
film on these surfaces offers effective resistance to speeding up. 


Power from the motor is trans- 
mitted through the case where 
the master gear is located and 
through double eccentric rollers 
to two driving plates with holes 
for journaling the rollers. These 
plates constitute an external and 
internal gear set which mesh with 
mating gears fastened to the two 
axle drive shaft sections. 
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THE COMPENSATING DIFFERENTIAL 


Sends the Power 
to the Traction 


One wheel on solid macadam, the other in slippery clay. What 
will result when the throttle is opened? 


The car with a conventional differential will spin the wheel in 
the clay. The car with a Krohn Kompensator will surely, 
steadily pull out. The power is sent to the traction. 


By employing the adhesive force of lubricant, and the law of 
frictional resistance, opposition to the flow of power to the free 
wheel is built higher and higher as engine speed increases. At 
low speed the resistance is practically nil. 


This advantage is gained at no extra expense in the average case. 
In many cases the Krohn Kompensator costs less than conven- 
tional differentials. It requires no special casing, nor is it larger 
than customary. Its tremendous strength and utter simplicity 
practically eliminate service. 


Various truck and car manufacturers and a number of owners 
of large fleets have been using Krohn Kompensators for periods 
upward of two years. You may have their names and verbatim 
reports of the excellent results they have had. 


We shall gladly place every facility for thorough tests at your 
disposal. Request them. 


H. McFarlane & Co. 


Established 1854 
322 South Green St. Chicago, Ill. 
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_A Precise Application 
of a Perfect Principle 


The A tensionless — “i ring, — 

— by uniform radial outward pressure and set 
Principle ‘ef heat in the expanded position, can be 
returned to a truly circular shape only by the application of 
uniform radial inward pressure. ‘Therefore, when a ring ex- 
panded and set in this manner is placed in a round cylinder, 
the pressure between ring and cylinder must be equal at every 
point of the circumference. 


The Rigid comparative tests by leading manu- 
Atliontion facturers and long service in hundreds of 

Pere thousands of engines attest that this ideal 
of piston ring perfection is actually attained by PEDRICK 
PISTON RINGS in actual production practice. 


Refinements ‘The short pot casting which produces iron 
of lasting tension soft enough to avoid un- 

due wear on cylinders. 

Special facilities for producing narrow rings. 


The Oil-Control Ring for optional use in the lowest groove 
is a complete solution of the oil pumping problem. 


Let us prove the theory and demonstrate the precision of 
its application with sample rings made up to your blue 
prints. 





Srna 


PISTON RINGS 
Made by WILKENING MEG. CO., Philadelphia, Pa. ~ 
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New Hydraulic Broaching Machine Has 
Velvety-Smooth Action Despite Its 


HE hydraulically operated Broaching 
Machine is the latest achievement 
of the J. N. LaPointe Co. of New 


London. 


With this machine, work 
is done in 14 to % the time 
usually required. 


The hydraulic drive is vel- 
vety smooth and the work 
shows absolutely no chat- 
ter marks! The drive is 
compensating and flexible 
as to speed. The broach 
always operates at maxi- 
mum cutting speed and is 
not, as with the screw type 


drives, dragged through the work at the 


same inflex-ible speed. 





N. 


/\akers of Broaching Machines and Broaches. 


Greater Productive Ability! 








175 Pieces 
An Hour! 


With a 48 in. broach, 
175 pieces were put 
through this machine 
in one hour—almost 3 a 
minute! For an entire 
job, a saving of 60% in 
power is made possible. 








motive use. 


The high and low limits of rate of feed 
can be set and locked against interfer- 
ence by operator. A Bourdon gage indi- 


cates the force employed 
in drawing the broach 
through the work—giving 
warning as the broach be- 
comes dulled and permit- 
ting its useful life to be 
prolonged. 


The type pump used is of 
long proven efficiency. 


Specific details of construc- 
tion and estimated time 
figures for any broaching 
job will gladly be given on 
request. 


This machine has been designed primarily for auto- 
As heretofore, the manufacture of our 


full line of screw-type machines shall be continued. 


LAPOINTE CQ) 


NEW LONDON, CONN. 
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Broaching at 1/3 the Usual Time! 
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Are you interested in 
increasing your net revenue? 





The foundation of all net revenue in shops 
that machine metal is the cutting tool. 


There are, of course, other factors, such as 
sales prices and overhead. It can be as- 
sumed that in practically all shops these are 
under control but some manufacturers do 
not know of the savings in cost and in- 
creases in net revenue that can be obtained 
through the use of Haynes Stellite. 


If your company has metal cutting to do 
you will be interested in the figures onthe 
opposite page. 


HAYNES STELLITE COMPANY 
Carbide and Carbon Bldg., 30 FE. 42nd Street, N. Y. 
Peoples Gas Bldg., Chicago General Motors Bldg., Detroit 
4503 Euclid Avenue, Cleveland 


HAYN ES 
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INSERTED BLADE MILLING CUTTER OPERATIONS 



































































































































Cutting Speed Feed Per Minute Pieces Time 238 
- Type of M sal —— Ft. Per Min. Inches Per Grind Floor to Floor } Seo 
Part Operation Machine scale Cut Haynes Other Haynes Other Haynes Other Haynes Other aa £3 
Stellite Tools. Stellite Tools Stellite Tools Stellite Tools] ¢ ¢2 
bea 
Cylinder Milling Top Six Spindle Cast Iron 3-16" 100 60 18 6.0 180 20 1'-52" 5'-10'176 
Block Bottom & Side Line Type 
Cylinder Finish Mill Top 8 Spindle Cast Iron 1-64" 120 47 7 aa 250 50 4'-5"  — -7"-55"" | 93.7 
Block Bottom & Sides Line Type 
Flywheel Milling Double Spdl. Cast Iron 5-32" 104 73 10 7.0 100 50 2'-30" 3'-34" | 42 
Housing Joint Surfaces R otary 
Transmis- Rough Mill Single Spdl. Cast Iron 3-16" 125 94 12 9.0 500 200 3'-0" = 4-0" | 33 
sion Case Top & 2 Sides Rotary 
Crank Milling Gear Plain Cast Iron 3-16" 126 75 9.0 4.5 150 80 2'-0" = 3'-34"| 78.5 
Case End Horizontal 
AVERAGE 115 69.8 11.20 6.0 85 
BORING OPERATIONS 
Cutting Speed Feed Per Minute Pieces Time 2? § 
. Type of ‘ Depth Ft. Per Min Inches Per Grind Floor to Floor } ge 
Part Operation Machine Material Pl Haynes Other Haynes Other Haynes Other Haynes Other = at 
™ Stellite Tools Stellite Tools Stellite Tools Stellite Tools P 2° 
"a, 
Cylinder Boring Beaman & Cast Iron 3-32" 80 50 35) 62.56 100 50.) 55'-00"" = 7'-10"" | 43 5 
Block Cylinder Smith 
Freight Boring Newton Bor- Cast Iron 3-16'' 38 26 226 1 56 15 7 20'-40" 26'-30" | 28 1 
Cylinder ing Machine 
Cylinder Boring Cam, Special Cast Iron 3-16"" 70 70 200 1 30 200 60 =1'-48"" =. 2'-18"" | 27 6 
Block Crank and Foote-Burt 
Generator Holes Boring Mch. 
Cylinder Boring Foote-Burt CastIron 5-32" 94 43 765 291 200 65 3'-50"—-8'-10"" [113 0 
Block Cylinder Boring Mch. 
Junk Rings Boring Engine Lathe CastIron .040" 88 39 200 1 00 1629 200 = 4'-45" = 8g'-30"' | 79 0 
AVERAGE 74 45.6 3.484 1.786 58 
TURNING OPERATIONS 
Cutting Speed Feed Per Revolu- Pieces Time ey § 
oO P Type of M sal om Ft. Per Min tion —Inches Per Grind Floor to Floor } au 
Part peration Machine mere Cian Haynes Other Haynes Other Haynes Other Haynes Other ae £5 
Stellite Tools Stellite Tools Stellite Tools Stellite Tools ace 
Piston Rgh., Turn Potter & Cast Iron 1-8" 88 60 040 ~—-«.040~—S—«100s50~—=s2'-45""  3°-35"1 30 
Groove & Face Johnston 
Armature Turn Diameters Lodge & Soft Steel 7-32" 170 94 .026 .026 65 40 5'-15"" 9'-15'"| 76 
Shaft & Groove Shipley Lthe 
Motor Reh. & Finish Bullard Cast Iron 1-8" 77 50 .027 .014 110 22 © =©33'-30"' 59'-30"| 77.7 
Gear Turn & Face Vv. F.L. 1-16" 76 49 
Beveled Rgh Web & jJ.&L. Forged 1-8"' 249 128 .040 .040 438 35 1'-45""  2'-30"'| 42.9 
Gear Finish Flange T. L. Steel 
Fly Wheel Rgh. & Finish Bullard Cast Iron 3-16"' 71 47 .050 -032 48 20 8'-20" 13'-20''| 60 
Turn one side V.FT.L. 3-32" |] 10 79 022 015 
AVERAGE 120 72 -036 .028 57 














Haynes Stellite Tool Cost per piece was 
less than steel on all the jobs listed above 


STEILLIT TK 


O) 


CUTTING TOOLS. 
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Ademameto Varying 
Cod Toms” | hrusts-Loads 


ALL the advantages of the good bearing, plus adaptability to varying condi- 


tions, thrusts and loads. The 3-area contact design gives to this bearing 
an exclusive feature which is as necessary as it is practical 


Schatz ,, 
“ UNIVERSAL 


Registered US.Pat.Off. 
Amnular 


BALL BEARING 


THE FEDERAL BEARINGS CO., Inc., Poughkeepsie, N. Y 



































Automotive Industries 211 
June 28, 1923 




















Nickel was the earliest alloying 
element for strengthening and 
toughening steel. Alone or in 
combination with other elements 
it is, ever increasingly, the most 
widely used. 


For steering knuckles, springs, 
axle shafts, gears, frames and 
many other vital parts, automotive 
manufacturers depend on nickel. 


THE INTERNATIONAL NICKEL COMPANY 
67 WALL STREET, NEW YORK 





oe: Uy 
WE WILL GLADLY SUPPLY DEFINITE INFORMATION Se 
. CAM 
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Photo from 
Wide World Photcs 





Flying get-away in the 500 Mile Speed Classic at the Indianapolis Motor 
Speedway on Decoration Day. Won by Tommy Milton in an H. C. 
S. Special, equipped with parts of U-LOY Chrome-Vanadium Steel. 
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The Winning Cars 
At Indianapolis 


IX of the first seven cars to finish in the 500 Mile Inter- 
national Race at Indianapolis this year, including 
the winner, were equipped with 


Crankshafts Springs 
Connecting Rods Propellor Shafts 
Axle Drive Shafts Spindles 

Ball Bearings Steering Knuckles 


Ring Gears and Pinions 


of U-LOY Chrome-Vanadium Steel, made by the United 
Alloy Steel Corporation, Canton, Ohio. 


These Miller-motored cars came through the gruelling 500 
mile race, and through the thousands of miles driven in 
preparation for it, without a single failure of a Vanadium 
Steel part. 


We shall be glad to answer any inquiries regarding Vana- 
dium Steel, its superior strength, toughness and depend- 
ability, and its wide application in the vital parts of racing 
cars, pleasure cars and commercial vehicles. 


VANADIUM CORPORATION OF AMERICA 
120 Broadway, New York Book Building, Detroit 


STEELS 


s}and Durability 
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Traffic Control— 
Micarta Gear 


The controlling factor at points mended, is the CAMSHAFT 
of congested traffic is the Traffic APPLICATION. 


Station and its operator. 







Thus, as the main traffic station 
rhe controlling factor in a quiet i the trathe yas abies 
“front end” is the NON-ME- ss ler crossings without con- 
TALLIC timing gear. fusion, 

So, the automotive engine oper- 


The controlling factor in the non- ates the meshing of the many 

metalic g e a r application is teeth in the timing gear train 

MICARTA. without noise, when the CAM- 

‘an : ; SHAFT GEAR is composed of 
7 lhe controlling factor in non- MICARTA. 








metallic serviceability and_ effi- 6 ia 
ciency in the TIMING GEAR Without Traffic Control we have 


train is its location. much confusion and many acci- 

dents—without MICARTA we 
The controlling factor in proper have inefficient engines and noisy 
non-metallic location, as recom- gears. 





Westinghouse Electric & Manufacturing Company 
Automotive Equipment Department 


Sales and Service Headquarters: 82 Worthington St., Springfield, Mass. 


Westinghotise 
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The Universal Sand-Blast Abrasive 


From electric steel castings, alloy steel forgings or high 
speed cutters to soft aluminum and brass castings and stamp- 
ings, testimony is overwhelmingly in favor of Flint Shot. 

This apparent inconsistency is explained by the fact that 
Flint Shot does its work by peening. 

The highest air-pressure may be employed on coarse work 
without splitting the Flint Shot, while for delicate work, or 
soft metals, very low pressures may be employed. 

Flint Shot is uniform in size, free from dust originally, and 


does not break up under impact. 


This explains why many 


makers of sand-blast equipment make it a point to start their 
machines in each new installation with Flint Shot. 


For “‘Hard’’?’ Work 


The Falk Company, Milwaukee, 
Flint Shotted cast steel helical 
gears weighing 49,000 lbs. each in 
6 hours with one man. 


The Electric Steel Co. of Chi- 
cago use Flint Shot for cleaning 
all their castings, finding it the 
only abrasive that will quickly re- 
move the hard burnt sand left by 
the high pouring temperature of 
electric steel. 


Detroit Twist Drill Co., Detroit, 
Mich., “Flint Shot” their high- 
speed tools. Formerly used Silica 
Sand, but find Flint Shot goes 
twice as far and gives the work a 
handsomer, more “silvery” finish. 


Warner Gear Co., Muncie, Ind., 
abandoned wire brush cleaning of 
alloy steel automotive forgings 
and now “Flint Shot” everything. 





For “Soft” Work 


The Detroit Brass Works, De- 
troit, Mich., abandoned the slow 
water-roll method of cleaning 
brass castings in favor of Flint 
Shotting. Result: increased out- 
put; lower cost; more beautiful 
surface. 


Penberthy Injector Co., Detroit, 
“Find Flint Shotting better and 
more economical that wire-brush- 
ing or water tumbling. Not only 
reduces costs, but leaves surfaces 
better for machining.” 


Zenith Carburetor Co., Detroit, 
“Flint Shot” aluminum and brass 
carburetor parts and “like the 
quick, clean work it does and the 
fact that it lasts longer and 
makes less dust.” 








Try one carload (or less). 


difference will make you a perma- 
nent customer. 














Save Tool Room Cost 


This is more important than many 
production managers or efficiency experts 
imagine. 

The Ross Gear & Tool Co., Lafayette, 
Ind., says: “We are sand-blasting every- 
thing we can since we discovered Flint 
Shot. It doubles the life of the wide- 
forming tools used on inside work and 
on steel castings. Flint Shotting hot 
rolled chrome nickel steel bars before put- 
ting them in our automatics is of tre- 
mendous benefit. We are turning up a 
ball stud on one machine and before we 
sanded it we had to grind our tools with 
great frequency, as the breakdown tools 
were dulled almost as fast as we could 
grind them. 

“The operator says that sometimes he 
only turned five balls before he had to 
grind his tools, and that at other times 
he might get as high as 200, but that it 
was very uncertain. Since we have been 
sanding the bars we are turning 1,500 
balls before grinding the tools.” 

The plant engineer of the Pierce-Arrow 
Co. at Buffalo, N. Y., said: “Yes, we like 
Flint Shot, or we wouldn’t pay its high 
price and stiff freight rate. Sand blast- 
ing, aS you can see, is given a place of 
great importance with us. Our prime 
objects are threefold: 

“First, to prepare all metal surfaces for 
enameling. 

“Second, to disclose beforehand any de- 
fects that may exist in the finished parts 
treated, so that they may be rejected. 

“Third, to save our own tools. This 
last saving is of greater importance than 
most manufacturers realize.” 


The V NITED QTATES SILIAG 


122 South Michigan Ave. Chicago 
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BREWSTER-KNIGHT 


Link-Belt |Silent Chain “front end” Drives ha ying * 
made possible the continued quiet-running of autop’V4! © 


mobile engines:— hese i 
—By eliminating the noisy timing gears. sallatio: 
—Driving the cam, generator and auxil- Midwes 
iary shafts with a silent chain—a drive Revere 
’ 





that runs quiet even after long service. 7 
—Furnishing the industry with the most se Linl 
advanced step in “taking up” the chain quipme 
automatically —the famous Link-Belt 
Automatic Chain Tightener. 





f you w 
‘ Bom the 
In performance it shows are ofan 
liability of operation, true quiefhase wr 


running, and freedom froma satfyour 


LINK-BELT ComPANp IAN 














\ FRONTENAC 
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MERCER 4 


i pying “hand adjustment,” that has earned the ap- 


autggtoval of automotive engineers the country over. 


hese illustrations show some of our in- 
jallations. The Ansted, Weidely and 
Midwest engines and the Roamer, 
Revere, Meteor and Richelieu cars also 

se Link-Belt Silent Chain as standard 
Huipment. 


BEAVER 
ENGINE 


mH 
{you want the many advantages resulting 
mm the Link-Belt Silent Chain Drive and 
“fe famous Automatic Chain Tightener, 
JuleBiease write to us. Our experience 
mate tlyour service. 


a 14 





>aNBNDIANAPOLIS 


ME Ms LOE 


WISCONSIN 
ENGINE 





m,¢.5. 
SPECIAL 







HOLMES 
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r smi ’ the air supply to the Car- | 
(f 1. PROTECKOMOTOR buretor and motor, but | 


a ee 


ee 


“Seeing IS Believing 


THE 
PROTECTOMOTOR 


Not only removes all Road | 
Dust, Sand and Grit from 











Perfect Positive Protection 


gives Visible Proof that it 
does it. 


More Than 99.9% Efficient under all Conditions 


Remove the outer shell from a protectomotor that has been in service and you 
will observe that the outside is covered with road dust, sand and grit that would 
cause excessive wear on pistons, rings, cylinder walls, bearings and all other moving 
parts, while the inside of the filtering medium is perfectly clean and white as when 
placed in service. Cut out a section and place under a miscroscope and you will not 
be able to detect any sand or grit on the inside surface. 


THE PROTECTOMOTOR 
IS MORE THAN AN AIR CLEANER 


Keeps Out All the Dirt. Controls Air 
Temperature. Muffles Carburetor Noises 
Made of Aluminum and other Rust Proof Material throughout. Has no mov- 


ing parts to wear, get out of order and become noisy. Small in size, light in weight, 
elegant in appearance. | 





DOES NOT RESTRICT THE AIR OR DECREASE 
HORSEPOWER. REQUIRES NO ATTENTION 


(Complete information on request) 


STAYNEW FILTER CORPORATION 


ROCHESTER, N. Y 


al 
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The NEW 
Schebler 


Carburetor 


“Model S” 


The World’s Finest Carburetor 


Instantly Provides 


The Right Mixture in 
This Entire Range for 


Every Requirement of the Engine 


6 8 9 


Open Throttle Runnin 


Pounds of Gasoline Per 
10 12 





8 


100 Pounds wr F saad - 





6.2 78 


SSSeeeee! 




















Bes BUS SESSSS SEUSS EE ESUSSSSSESS 





12.5 


Lisisit 


13.2 
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A—4.5 lbs., or less. Non-explosive. 

B—5.4 pounds—leanest mixture that will fire with- 
out missing in an average engine; too lean for 
highest miles per gallon, or good power. 

C—6.2 pounds—true firing mixture, giving a 
smooth running engine and the highest miles per 
gallon, but a little too lean for full power, full hill 
climbing ability, full acceleration or top speed. 
D—7.8 pounds—rich mixture, giving maximum 
power with a sweet running engine, maximum 
hill climbing ability, acceleration and top speed, 
but somewhat too rich for the most miles per 
gallon. 

E—From 5.4 to 12.5 pounds through this range 
of mixture the engine will run without missing, 


received. We have 
Model “S”—results of tests, 
mailed to engineers on request. 
Write for it today. 


The 





Effective __€) Engine Fuel 


give good power and will start easily in moderate 
weather, running nicely immediately after start- 
ing. The power will decrease considerably toward 
the rich end of this range while the tendency to 
load will increase, especially when slowing down 
after a hard pull or when pulling hard at low 
speeds. 

The economy will be poor especially at the rich 
end and the cylinders will tend to carbon up at 
the rich end of this range. 


F—12.5 pounds—rich end of the mixture that will 
fire regularly in an average engine. 
G—13.2 pounds—will fire but will load badly. 


H—above 15 pounds—non-explosive in a hot 
engine. 


Factory tests are now being scheduled and given in the order they are 
very interesting data on the performance of the 
charts, 
Something entirely new on carburetization. 


and power curves. These will be 


Wheeler Schebler Carburetor Co. 


Indianapolis 
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“Bulls Eyes”’ tha 
Your Interna 














Simply lifting this lever 
starts quick traverse 


Diamond swung back 
out of the way 





Diamond in position 
for truing wheel 








Convenience of Operation means 
satisfied workmen who will give 
maximum production with minimum 
spoilage. 















Swinging work guard that permits 
operator full accessibility to work 





Mechanism that starts and 
stops the water simultaneously 
with the work 


MACHINE co. 
WORCESTER, Mass. 
U.S.A, 
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Mean Production on 
Grinding Jobs | 





od Hand and automatic 


feed pawls for wheel 





Quick traverse mechanism 
at starting position 


High Power Idler 
Notice beltwrap on wheel head pulley 











state of perfection where operating responsi- 

bility is practically nil. Automatic features —! 
have eliminated the necessity for “strong-arm” work 
and simple adjustments, easily predetermined, have 
superseded guesswork or skill. 
All this is especially true with the Heald Internal Pro- 
duction Grinding Machine, Style No. 72, which, with Shows positive stop 
its various automatic and labor saving features as here for wheel feed 
illustrated, has proven that in keenly competitive 
tests it will give greater production with less operat- 
ing and maintenance expense than any other grinder 
‘handling similar work. 


Mr ce of grinding equipment has reached that 


That’s broad, but we stand ready to make good in this 
statement in your factory where we can meet all com- 
petitions under your own manufacturing and local 
conditions. 


Look over the “close-ups” of the Heald Improved fea- 
tures, then ask us for ‘proof as to their benefits on your 
straight and taper hole grinding operations. 

We have some interesting facts that will convince you 
of the superiority of this new machine if you will let 
us get in touch with you personally or by mail. End view 


THE HEALD MACHINE COMPANY 


11 New Bond St., Worcester, Mass. 
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A Stronger Assembly 
through the use of 
Selflock Cap Screws 
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IGHT fitting screw devices that can’t loosen, 

except under the wrench, provide greater 
security and safety. And in the case of Selflock 
Cap Screws, economy also is effected. The need 
for lock washers, drilling and wiring is entirely 
eliminated. 

Every Selflock Cap Screw is a self-contained 
locking device. Although identical with ordinary 
screws in size, number of threads, etc., their 
thread base construction is entirely unique. 

When applied on Standard threads, both threads 
are deflected slightly and frictionally interlock. 
Only a wrench can budge their vise-like grip. 

In your particular chassis, you will find many 
excellent uses for Selflock Screw devices, on steer- 
ing gear connections — transmission and clutch 
assembly — fly wheel — clutch cover — universal 
joint — clutch spider —timing gear cover — on 
brackets, fittings, etc., etc. 

Write now for complete data. 


SELFLOCK NUT & BOLT CO., Inc. 
East Syracuse, N. Y. 


Selflock Carriage and Machine Bolts made under license by 
Bethlehem Steel Co., Bethlehem, Pa. 


SELFLOCK 


NUTS ~ CAP SCREWS ~ SET SCREWS~STUD BOLTS 











Selflock Thread U. S. Standard 
U. S. Patents No. Thread 
1,250,748, No. 
1,300,801. 


SELFLOCKING Screwthreads are equal 
in area and strength with Standard threads. 
They differ only in the shape of their cross 
sections. 

The depths, flats, top and bottom, width of 
bases, and the number of threads per inch 
are exactly the same. The only difference 
is that the bases of the SELFLOCKING 
threads are to one side of a few thousandths 
of an inch. 

Although the contour of each type of thread 
is slightly changed, the bearing sides of 
both nut and bolt threads are in perfect 
contact, and each and every SELFLOCK- 
ING thread carries its proportion of the 
total load. 


i __ 


Samples on Request 











Automotive Engineers and executives 
are invited to write for samples of 
Selflocking screw devices for testing 
purposes. Specify sizes desired. 
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KANT-LEA 
GASOLINE COCKS 











Approved by Underwriters’ Laboratories 


The Michigan Kant Leak Gaso- 
line Cock is sealed up tight so 
that it can not leak. The plug is 
held tight to its seat by a stiff 
spring and the plug and body are 
carefully ground to a gasoline 
tight seat insuring a perfect shut- 
off. . 
Notice the list of a few of the 
more prominent users of our 
Kant Leak Cock and ask any of 
them regarding the performance. 


The illustration shows one style 
but we can furnish a great variety 
of styles. 








Standard Equip- 


ment on Following: 


ESSEX 
FORDSON 
HAYNES 
HUDSON 
JEWETT 
JORDAN 
MOON 
PACKARD 
PAIGE 
REO 


And Many Others 








Reo uses a straight way similar 
to illustration; Paige uses an 
angle type; Fordson uses a three 
way for switching from kerosene 
to gasoline; Hudson uses a three 
way under the vacuum tank, one 
throw of lever sending gasoline 
to carburetor, another throw 
shutting off carburetor and an- 
other throw of handle drains 
from vacuum tank. 


We will gladly furnish any 
manufacturer with sample, blue- 
print and any other data we have. 


MANUFACTURED BY 


MICHIGAN LUBRICATOR CO. 


Detroit, Michigan 





























We'ghs only 18 ounces. 
(1” size.) 

Does not reduce engine 
power. 

Requires no attention, no 
emptying, filling, oiling or 
adjusting whatever. 

Is entirely automatic, si- 
lent, sturdy and_ simple 
(one moving part). 
Removes all abrasive mat- 
ter from indrawn air. 
Inexpensive. 


















What of NEXT Year’s Models? 


Will they be handicapped 
by the ravages of dust? 


Two years ago the question of dust in relation to internal com- 
bustion engines was receiving but slight attention. It was not 
fully appreciated that ordinary road dust has a considerable 
abrasive action on cylinder walls, pistons, rings, bearings, valves, 
etc. And only recently it was proved beyond all doubt that so- 
called carbon deposits are in reality made up mainly of ordinary 
road dust. 


Today, the question of dust is receiving serious consideration. 
It is now realized that the manufacturer who sends out a vehicle 
without making provision for keeping dust out of the engine is 
placing a definite handicap on the vehicle’s performance. Sooner 
or later the abrasive action of dust will reduce the efficiency 
of the engine. 


Over fifty manufacturers of vehicles and engines have solved 
the problem of adopting the United Air Cleaner as standard 
equipment. May we send you complete technical data and de- 
tailed information? 


UNITED MFG. & DISTRIBUTING CO. . 
9705 Cottage Grove Ave., Chicago 


Jhe UNITED 
R CLEANER 


Special Models Designed for Individual Requirements. 


a f"2 S2thee FS 


#. 





O 
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A New, Light, Silent 
Roof-Panel 


A one-piece, rumble-less roof, of strength equal to 
slat construction, greatly resistant to heat conduc- 
tion, at low cost is offered you here. 


A one-piece roof means much shorter time in the 
body-shop. Absence of rumble, combined with 
stiffness is what you have always wanted. Loaded 
with forty pounds, a Celotex roof showed less de- 
flection than a slat roof similarly tested. 


Let the sun beat on the top as it will. Celotex trans- 
mits less than half the heat of white pine, the stand- 
ard of heat insulation. Passengers under Celotex 
ride in greater coolness. 





The process of moulding Celotex perfected by us 
is absolutely reliable. And amonth’s supply for the 
average automotive factory can be loaded in one 
freight car. Once in operation, you may put the 
large majority of your body builders at other work, 
using far fewer for top construction. 





Made of 
Tear off the inquiry tag, and hand it to your Cane Fibre 
When the sap has been 
secretary. pressed from cane, there 


is left a mass of long, 
tough, strong woody fibre 
called bagasse. 


e By a process remap 
Haskelite Mfg. Corp. ba poe ake, 


knit and compressed into 

. a sheet 7/16 of an _- 

133 W. Washington St he eee: 
° the Saturday Evening 
Chicago, Ill. i Ail 


ye Sa RR RRR RRR Re EE ee ee ee ee ee ee ee eo ee ee ee ee ee ee ee ee ee ee ee 2 





Secretary: 


Write the below address, requesting Celotex samples for laboratory tests, 
and costs based on............ tcps per month. Address same to 


Haskelite Mfg. Corporation 
133 W. Washington St., Chicago, Illinois 
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LINCOLN 





Standard 
Equipment 





Four oil Brake 


RICKENBACKER 
APPERSON SIX 


| APPERSON: The strength and simplic- 
. 2 e ity of Lincoln construction 

* ®% makes these fast working 
ce as s shock absorbers far more sat- 

| - isfactory, both from the car- 


ij é %*\ owner’s and manufacturer’s 
4 point of view. 
LINCOLN PRODUCTS COMPANY \ 
1253 So. Michigan Ave. Chicago, III. ; | 






SHOC 3.4 
_ ABSORBERS | 





Autom 
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On the win- 
ning car at 
Indianapolis 


Fedders have more victories to their e 
credit than all other makes of radi- 5(() Miles—5000 R. P. M. 
ators combined. 

—and Cool! 


HE performance of the 122-inch 
motors at the Indianapolis Race was 


4 out of the last 5 win- 
ners at Indianapolis 
were Fedders-equipped 


1919—Peugeot—Howard Wilcox a revelation. 

1920—-Monroe—Gaston Chevrolet 

aennoeionninanea Silien Tommy Milton kept his Miller - built 
e _= t . ° . 
ny ae H.C.S. Special turning over at 5000 


R. P. M.—2500 explosions per minute 
in every cylinder. 


Imagine the heat generated in there. 
Think of the cooling problem involved. 





Another Fedders’ But not too great a problem for the Fed- 
Performance! ders Radiator to which the job was assigned. 


Denver, Colo., June 14, 1923 (Telegram) :— 
Siege, Cone Psy I Dort _, ae e 
equipped wit "edders radiator successfully 
completed at noon today most serious and F dd M f { ( I 
——— hill a; ie ee — e ers anu ac urin 0., nc. 
this territory. : 2? With car _ seale . 
in high and Fedders radiator cap sealed Factory and General Offices Buffalo, N. Y. 
Clymer made 34 round trips 437 miles over 
famous winding and steep grades of Look- 
out Mountain. STOP Large percentage all 
makes cars unable to make grade on high 
even once and water boils in largest per- 
centage of cars. STOP Clymer carried a 
total of 180 passengers who changed each 
trip. STOP - At top of mountain passengers 
could lay face on radiator, car cooled so 
perfectly. 











l 


Joun W. SuHEarn, Jr. 
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"An integral part of the 
fine motor 


The reason for Biflex leadership on fine 
cars 1s close to the surface. 


siflex came out when the bumper busi- 
ness was young. It was built to give real 
bumper protection, not to compete with 
other bumpers or to get around other 
bumper patents. 


As the original double bar bumper with 
maximum bumping area with minimum 
overhang weight, Biflex retains its leader- 
ship in the public mind and in the auto- 
motive world. 


The basic mechanical principles govern- 
ing the construction of Biflex Bumpers, 
as well as their harmonious beauty meet 
all requirements. 


The beauty of Biflex Bumpers adds a fin- 
ishing touch of completeness and unity to 
the car builder’s designs. Makes Biflex 
an integral part of the fine car-——created 
for it and with it. 


Billex 


Trade Mark 


Scientific Construction 


The trained mechanical mind quickly appre- 
ciates why the double bar construction gives 
maximum cushioning area Why the full- 
looped ends furnish ‘flexibility capable of re- 
bounding to terrific shocks. Why the wide 
buffing surface blocks bumpers of all heights 
and takes blows from any direction; why the 
hoop-like construction is necessary to afford 
100% bumper protection. 


Other types may have one or more of these 
advantages, but in no other will be found a 
combination of all of them. 


So it is no wonder Biflex Bumpers quickly rose 
out of the accessory class into necessities for 
the fine car. 

Knowing that a bumper could be no stronger 
than its brackets, the makers of Biflex Bump- 
ers solved this problem along with that of the 
bumper. Biflex Bumpers and Brackets are 
guaranteed for one year and fully protected by 
U. S. Patents. 


The BIFLEX CORPORATION 


Waukegan, IIl. 





Spring Bumper 


PROTECTION with DISTINCTION 
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STRIP STEEL 


HOT ROLLED 
COLD ROLLED 








SHEETS 


AUTO-BODY 
FULL FINISHED 
FURNITURE STOCK 
BLACK 
BLUE ANNEALED 








PLATES 


FIREBOX 
STILLBOTTOM 
FLANGE 
TANK 


STEEL CASTINGS 





1 TO 150,000 POUNDS 

















PIG IRON 


THE OTIS STEEL COMPANY 


CLEVELAND, OHIO 
























































Trade Mark 


CHROME NICKEL STEEL 
and Nothing Else 


When the 5S. A. Ie. recommends a certain metal for a certain purpose, it is 
useless to seek a better. All the possibilities have been canvassed. 


They have recommended S. A. E. 3120 Chrome Nickel Steel for piston 
pins. Their recommendation is being followed by an increasing number 
of leading automotive manufacturers. 


Without exception we make our piston pins of that metal. By this 
simple rule we eliminate every chance of inferiority, as our workmanship 
is in keeping with material. 


Every pin is stamped on the end with the initials M. S. P. between small 
diamonds; our registered trademark. There could be pins as good with- 
out that mark—but we know of none, at least in the open market. 


Though 3120 costs us double the price of carbon steel, our prices are not 
excessive. ‘Thus you may raise your car into a higher quality-class by 
using our pins, without bringing it into a higher price-class. Make a 
note of that, and ask for quotations when specifying for all future models. 
Many leading manufacturers are doing so. 


We manufacture piston pins only. 


Milwaukee Screw Products Co. 
Milwaukee, Wisconsin 
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Oakes 











Spare Tire Locks 
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Spare 
Tire 





HE marked distinction and individuality of the Oakes 

Tire Carrier make it an important asset to the many 
high-grade cars now using it as a standard equipment. 
Mounted on the side, it adds a touch of smartness to a 
roadster or sport model. Installed on the rear, it com- 
pletes the graceful lines of a touring or closed car. 


Substantially made of pressed steel, it is light, strong, rigid, rattle- 
proof and very durable. Easily installed on the car by means of a 
standard bracket, which may also be used for mounting a dummy 
hub for a spare wire or disc wheel. It is the only tire carrier 
having this important feature. 


This carrier may be equipped with the Oakes Spare Tire Lock—a 
distinctive, dependable device that is standard equipment on 15 
makes of cars. It locks the tire securely to the carrier, does not 
rattle, chafe the tire, nor interfere with the cover. 


The Oakes Carrier is built in single and double styles. Let us show 


you how it will save you money and improve the appearance of 
your car. 


The OAKES COMPANY, Indianapolis, U.S.A. 


Makers of Metal Products for ; OAKES Motor Vehicles Since 1910 
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Radiator Fans 























Self-Mounting Carriers 





Spare Wheel Locks 














Divisions of 
BAKELITE CORPORATION 


BAKELITE 


General Bakelite Co. 
8 West 40th St. New York 








Products Co. 
636-678 West 22nd St. 
Chicago, Ill. 






















“Ability to stand up 
and keep going 


under both favorable and unfavorable con- 
ditions” is the reputation equally of the Hup- 
mobile and the Condensite molded insulation 
of its ignition system. 


No extremes of heat or cold; no contact with 
oil or moisture; no vibratory shocks of rough 
service will affect in the slightest degree the 
insulating properties of Condensite. These 
are permanent and do not diminish with age 
or use. 


It is this dependability which has made molded 
phenol resin—trade-marked Bakelite, Conden- 
site, Redmanol—the standard insulation for 
automotive ignition systems. 


Our research laboratories are equipped to assist 
manufacturers in developing other automotive 
applications. 


BAKELITE CORPORATION 
Address the Divisions 
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Boiling Farrer 


In traffic jams and at low speeds 


—COOLING is the problem 


] . Regeonngpciaigh-on tests and experiments in 
our own plant—actual service tests and 
use in the truck, tractor, aeroplane and fire- 
service field, have enabled us to meet the great 
question of cooling with the most efficiently 
constructed radiator now in use. 


In the extreme heat of summer or in the cold- 
est weather—Bush Radiators stand up under 
the hardest kind of service. 


The Bush catalog, giving complete history of 
this distinctive radiator, will be sent upon re- 
quest. Send for it today. 


BUSH MANUFACTURING CO., 
HARTFORD, CONN. 














suena 


USH RADIATORS 


BUILT TO ENDURE 













































Jointless Jiffy Oil 
Cups 





Romain 


7 
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: Standard Grease Cups 








Self-Aligning 
Grease Cups 


June 28, 1923 


Dependable 
Lubrication 


An angle oil cup that cannot come apart where the nipple joins 
the body! It is made in one piece, a seamless drawing, formed 
by a process exclusive with Wm. Robertson & Son. 


This seamless elbow-cup ends the troubles of -the motorist who 
finds a bearing gone dry through the body of the cup coming 
loose from the nipple. And it simplifies the problem of the 
engineer seeking dependabie oil-lubrication in places where a 
straight-stem oil-cup will not go. 


The tops of these cups can be tilted back by the spout of the oil 
can which fills them. They will stay in place, showing how 
much oil has been used; how much is needed. They snap back at 
another touch of the spout. The spring is under no tension when 
the lid is closed. Therefore it cannot crystallize and break. It 
is a flat spring, with only 1/16” play, and no rough points to 
scratch hands. 


Are made in a full line of sizes, as well for use.on cars as on 
machine tools, motors, steam and gas engines. Sufficient pressure 
can be exerted with the bare hand in screwing down these cups, 
without forcing the grease through the threads. Their knurled 
flange is wider and more deeply cut than usual, giving a steady 
grip, even when coated with grease. We can quote exceedingly 
low prices on this complete line, without cutting into quality, 
because our plant is most economically managed, and efficiently 
arranged. 


There is no better grease cup to be had at any price than this. 
The threads cannot be crossed and stripped, as the post in the 
center assures alignment the instant the threads are engaged. 


‘ Springs pressing against the square center post hold the cup 


in position with enough tension to prevent turning from the 
car’s vibration, yet not enough to make it difficult to turn them 
down. Further assistance is given by the broad, easy wing at 
the top, which exactly fits thumb and forefinger. 


These self-aligning cups are finished in both brass and bright 
nickel, to harmonize with the remainder of any car’s trim. They 
are made in full range of sizes for every lubricating purpose. 


You cannot afford to specify the means of lubrication on next 
year’s models without first investigating the dependability of the 
Wm. Robertson & Son line. It offers you everything your most 
exacting ideas require. Ask for a quotation on your first quar- 
ter’s production. 


Wm. Robertson & Son 


2012-28 Larrabee St. 
Chicago, Ill. 








OGRUda nese «14h e EDR E eee 
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Wm. Robertson & Son’s line of dependable lubrication needs is 
made in this new, light, airy, scientifically arranged building. A 
man has every chance to do his best here, and the result is shown 
in big production and low unit price. 
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“Within the next few years 





for 


Automotive 
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: Leadership 







By RAY W. SHERMAN 


milhons of dollars will 
be made $rom the Auto- 
motive Market andmost 
ok this profit will be 


made by a comparatively 


few companies ~” 


So says Ray W. Sherman in his 
latest booklet ‘‘The Call for 
Automotive Leadership’’—just 
out. 


No man today is better qualified 
to discuss the problems of auto- 
motive merchandising than 
Sherman. 


This booklet is crammed full of 
definite first-hand information 
on the manufacturer, jobber, 
dealer situation and looks into 
the future with a clear vision. 


Every automotive Manufac- 
turer should read it as well as 
every one who has to do with 
automotive merchandising. 


Free—Write for your copy today 


THE CLASS JOURNAL COMPANY 


New York, U. P. C. Building; Chicago, Mallers Bldg.; Boston, 185 Devonshire Street; Philadelphia, Widener 
Bldg.; Cleveland, Guardian Bldg.; Detroit, 317 Fort Street West; Indianapolis, 1212 Merchants’ Bank Bldg. 





Publishers of AUTOMOTIVE INDUSTRIES, MOTOR WORLD, MOTOR AGE, MOTOR TRANSPORT, 
FL AUTOMOVIL AMERICANO, MOTOR BOAT, DISTRIBUTION & WAREHOUSING, THE TIRE 
RATE BOOK, THE AUTOMOBILE TRADE DIRECTORY. 
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GATES BELTS 


‘‘The Standardized Fan Belt’’ 


A test by you will show 
that Gates Vulco Cord 
Belts have greater gripping 
power—less_ slippage—and 
the reason is the patented 
bias weave construction. 


Made by the World's Largest 
Manufacturers of Fan Belts. 








BATS RNR RH gE 
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MACHINE and SPECIAL SCREWS 











HEXAGON and SQUARE NUTS 
RIVETS STUDS 
and SPECIALS as ILLUSTRATED 


A desirable source of supply with intelligent service 
is a valuable asset to any manufacturer. 








In the planning for your requirements, the three most 
fundamental considerations are, first, the source of sup- 
ply; second, the service to be rendered; third, the quality 
of the product offered. 


Specializing as we have for many years in the produc- 
tion of interchangeable parts for the manufacturing trade 
exclusively, we offer a service that is unique and a prod- 
uct that satisfies. 

Manufacturers learn to admire business concerns for 
what they are and what they do, we offer service, quality 
and price. Permit us to serve you. 














The Progressive Manufacturing Co., Torrington Conn., U.S.A. 

















Systematize Your Drafting Room 


An Installation of 


REGISTERED 








U5S,PATAO.F.F.1C E 


Equipment Insures the MOST SATISFACTION, 
the BEST SERVICE, and the GREATEST EFFI- 


CIENCY possible to secure in any equipment. 








Your dealer can supply your needs, and INSIST on 
ECONOMY EQUIPMENT; take no substitute. 
KCONOMY equipment has special features and ad- 
vantages contained in no other equipment. LOOK 
FOR THE TRADEMARK. 


Economy Drawing Table & Mfg. Co. 


No. 0 type drawing tables and filing Adrian, Michigan 


cabinet combined. 
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HOW ABOUT 
CHASSIS LUBRICATION? 


It Takes Owners’ Money and Repairmen’s 
Time. They Both Want to Conserve. 
Do so with the 


SAAL 
OIL SHOOTER 


The largest privately 


owned truck fleet in 
the world is equip- 
ped with Saal Oil 
Shooters exclusively. 
The owner, the 
Standard Oil Co. of 
Indiana, reports com- 
plete satistaction. 


H. G. Saal Company, 
Chicago, III. 


June 15, 1922. 


Gentlemen: Replying to your 
letter of June 13, our experi- 
mental department reports 
that the oil shooters referred 
to are the best instrument for 
the purpose that they have 
ever seen or used. 


Very truly yours, 


The General Motors Research 
Corp. 


H. G. SAAL CO. 


1800 Montrose Avenue 


CHICAGO 


ILLINOIS 
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Know. 
the hardwoods you 


But How? 


How can you know, when you buy hardwood lumber, that it is 
going to be uniformly dependable? 





SC RTOS 


DRI 


Before you buy hardwoods you have a right to ask these ques- 
tions: 


1— Does the class of timber used produce 5--Are they end-butted with mitre-toothed 




















excellent lengths and widths? saws ¢ 
. §--Are they carefully sorte f 2 
2--Are they manufactured in the manu- j prea a eee. ee 
facturer’s own hardwood mills, = ae ree . 
equipped with modern band machinery ? i—Is pais detail sy sticking and drying 
carefully observed to insure best re- 
; sults ? E 
Is thoroughness given every detail of - 
manufacture ? 8—Are they carefully graded, inspected LONG-BELL Cé 
and carefully handled ? HARDWOODS T 
4--Is particular care giyen to uniformity 
of thickness—carefully edged, equal Long-Bell Trade-Marked Hardwoods an- can be identified cl 
ized and trimmed? swer ““YES’’ to these questions. by the Long-Bell 
trade-mark on the 
end of the piece. 
The [enc-Retit Lumber Company —_ 
~R.A.LONG BUILDING = Lumbermensine 1875 KANSAS CITY. MO. 





HEN gear-box lubrication is figured on a cost-per- 
mile or cost-per-ton basis, then you will find 


DIXON’S 
677 


most economical. 





It cuts down power-loss in the gear-boxes and 
makes gears operate easily, quietly, and deliver 
full engine power at lowest cost. 


IVrite for Booklet No. 78G 


Joseph Dixon Crucible Company 


Established 








Jersey City, 





N. J.,U.S.A. 
| Makers of Quality Lubricants 
For Spur and Bevel Gears Use Dixon’s Gear 
Lubricant No. 677 
| 


For Worm Drives Use Dixon’s Gear Oil No. 675 
For Universal Joints Use Dixon’s Grease No. 672 











ERS eta He nar dete se 








Automotive Industries 241 
June 28, 1923 


























The Most Costly Operation Eliminated ! 


Tapping holes—always the most costly operation in the use of machine screws—has been 
eliminated by hundreds of manufacturers through the use of 


PARKER-KALON fermiuc DRIVE SCREWS 


'‘“SERT THE TIP 
THE SCREW he case-hardened thread cuts into the material, under the 


blow of a hammer. 





DRIVE IT HOME It has been repeatedly demonstrated that Hardened Metallic 
DRILL A HOLE Drive Screws offer the best means of attaching name plates, 


number plates, brackets, etc. Many manufacturers are using 





them in the assembly of their products where a permanent 
fastening is desired. Wherever machine screws, escutcheon 
pins, expansion nails and the like are used, it will prove 
worth while to investigate the possibilities for saving time 
and labor that these Screws offer. 


a Samples for experiment will be gladly supplied. Write 
Easy to use—they cut their own thread in steel, 
cast iron, bakelite, ete. 


The Screw is so hardened that the steep spiral thread PAR K E R-KA LO N & O R PO R AT I O N 


cuts into the material—under the blow of a hammer. 


As simple as driving a nail! Dept. Al. 352 West 13th St.. New York 











= 


“WHITNEY” 


KEY SEAT CUTTERS 


FOR THE 














Woodruff System of Keying 





GET OUR PRICES 


“Whitney” Spring Collet 





The use of this Collet insures cutters running true and 
avoids damage to the shanks. 





THE WHITNEY MFG. CO. Hartford, Conn. 


TRANSMISSION CHAINS KEYS AND CUTTERS HAND MILLING MACHINES 
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DRIVE SNAFTS. STEERING TUBES. 
TORQUE TUBES. DRAG LINKS. 
WHEEL TUBES. TIE RODS. 
FORMED TO ANY SPECIAL SNAPE. 





GLOBE DELIVERIES DEPENDABLE. 





GLOBE STEEL TUBES Co. 


MILWAUKEE. CHICAGO. DsTROIT INDIANAPOLIS. JVEW YoRK. 

















| CRANK SHAFT FORGINGS 


4 and 6 cylinder, as shown 
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Immediate delivery 
from excess stock at 
liquidating prices. 


suo 





i 
| | For particulars address 
= Box 503 care Automo- 
tive Industries 
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BRASS 
PIPE AND TUBE FITTINGS 


FE always aim to carry in stock a large assort- 
ment of the standard fittings most in demand 
by the automotive trade. 





WE SPECIALIZE IN THE PRODUCTION OF: 


Ball Solderless Fittings S. A. E. Flared Tube Fittings 
Standard Pipe Fittings Brazing or Soldering Fittings 


If your requirements call for a special part made from 
brass rod or casting, a blue-print or sample will receive our 
prompt consideration. 





COMMONWEALTH BRASS CORPORATION 
5781-5835 Commonwealth Ave. Detroit, Mich. 























ADDRESS YOUR INQUIRIES FOR 


ALUMINUM PISTON CASTINGS _ | 


DIE CAST AND SAND CAST | | 


| 
| TO THE | 


PIONEERS of the ALUMINUM PISTON 


| The WALKER M. LEVETT CO. 
| 415-421 East 23rd Street 
New York City 





TECHNICAL INFORMATION ON ALUMINUM PISTONS GLADLY . 
FURNISHED BY OUR ENGINEERING DEPARMENT + Me? 

WE SUPPLY, FOR PRODUCTION, THE PRINCIPAL USERS os é. 

| OF ALUMINUM PISTONS IN THE UNITED STATES, — a 
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Photograph by courtesy of our customer 
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IN THE PICTURE is shown a BLISS No. 12 Double Crank 











Double-Crank 
Presses 


Press perforating at one time rivet holes in two tractor 
side frames. The rivetting of the angle iron and frame 
is done with sxiss Rivetting Presses. 


Biiss Double Crank Presses, combining accuracy, 
durability and convenience, are built in over one hun- 
dred and fifty types and sizes. Weights range from 
3000 to 600,000 Ibs. They are particularly adapted 
for heavy stamping, punching, cutting, piercing, and 
trimming. There is a size to economically meet every 
requirement. Burss on your machinery is more than a 


“APE 
name, it s a guarantee. 





Bliss for Machinery 









SALES § DETROIT CLEVELAND 
OFFICES ( Dime Bank Bldg. Cleveland Discount Bldg. Peoples G: 


American Factories: BROOKLYN, N.Y. 





ENGLAND, Pocock St., Blackfriars Rd., S. E., London 
No. 319 


IE. W. BLISS CO. kn'o Works 


CHICAGO 


N OFFICE BROOKLYN, N. | = U.S. A. 


PITTSBURGH ST. LOUIS BUFFALO CINCINNATI NEW HAVEN 
as Bldg. Oliver Bldg. Boatmen’s Bank Bldg. Marine Bank Bldg. Union Trust Bldg. Second Nat’! Bank Bldg. 
HASTINGS, MICH. CLEVELAND, OHIO. SALEM, OHIO. 





FOREIGN SALES OFFICES AND FACTORIES: 
ITALY, 345 Via Nizza, Turin 








FRANCE, 54 Blvd. Victor-Hugo, St. Quen, Paris ' 

















SPRINGS 
ARE CONSISTENTLY 
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IF THE FINEST PRODUCT | 
YOU WOULD CHOOSE, 
PUT YOUR FAITH IN 


“VICTOR SCREWS” 





CAP-SCREWS, SET-SCREWS, 
CLEVIS PINS, STUDS, 
SEMI-FINISHED NUTS, 

CASTLE NUTS 





I Us 


SHEET METAL WORKING MACHINES : ‘ TOOLS 


A Lasting Investment 


When Niagara machines and tools are used in your shop 
it is put on a better production basis. Having worked 
for nearly half a century on sheet metal working problems 
Niagara engineers know how to shorten the number of 
operations, reduce the labor and waste, and assure un- 
interrupted service. 


“Put it up to the Niagara Engineers’ has resulted in 
a solution of many sheet metal problems. 


Write for Bulletins on Presses, Punches, 
Shears, Tinners’ Tools and Machines. 


NIAGARA MACHINE & TOOL WORKS 


ESTABLISHED 1879 


BUFFALO, N. Y. U. S. A. 


IAGAR 
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OU are safe with 
Pollak Drop Forg- 


ings. 


We take no chances in 
making them. 


You take no chances in 
buying them. 


Send blue prints with in- 
quiries. 


Axles — steering knuckles 
crankshafts — cam shafts — 
connecting rods — levers — 
gears — pinions. 


—P = 


Trade Mark 


THE POLLAK STEEL CO. 


Central Offices: Cincinnati 


WORKS: 
Cincinnati; Marion, O.; Chicago, Ill. 


0 0 meme ig 
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Castings Co. 


WAUKESHA WISCONSIN 


A Real Aluminum Foundry 





MANUFACTURERS OF 


ALUMINUM CASTINGS 


OF ALL DESCRIPTIONS 


Qualityo CAluminum 


QUO 


Specializing, in Automobile, Truck and 
Tractor Parts. @, All Department heads : 
have 18 to 25 years experience on alum- 
inum exclusively. @ You'll not be ex- 
perimentin?, by placin}, your Aluminum 
business with us. @, Patterns, both wood 
and metal, supervised and built by ex- 
perts. @ Let us have your blue prints. 
Will furnish estimates promptly. @ All 


castings juaranteed to be free from de- 


a 
. 


fect and will be replaced without charge. 


QO 


Ready for Production July 15, 1923 
ANY QUANTITY 

















all 
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How Best 
to Do It! 


The DRY-SYS method of high 
temperature baking of enamels 
produces temperatures, always 
under automatic control, ranging 
from 300° F. to 500° F., as de- 


sired. 





In DRY-SYS the entire equip- | 
ment is located outside of the oven. ) 
By it—quantities of fresh, pure 
air, washed free from dust and 


Z 














Bee | 


























' 

ig ae ea 

heated by convection, are circu- Jones was “up a tree” 
lated in large volumes to every 

portion of the oven. By the What was he to do? 
elimination of direct heat, a source Finally he saw LIGHT 

of dirt circulation is done away iiliditieadiiesiieiitiiaieis 
with and the space occupied by the materialize. He needed 
radiating surfaces is put into use parts on short notice and 

. found t where to get 

for baking. We are them, a enact 


ok OK K * 


Prepared To We ; are constantly serving 


By the DRY-SYS method you Prod some of the largest and 

will do your high temperature roaquce most particular manufac- 
turers in the field. 

baking four times cheaper than a oe Cin Senn eniniaian none 

with gas and ten times cheaper Benin Pee —- automotive —- 

— oe ' Re oe res enables us to accept anc 

than by electricity. Let us —— Transmission Parts fulfill quantity orders on 


it to you. By ahs short notice. 
Die Castings ‘ F 

i Quality product—superior 
Aluminum, workmanship insures high- 
est grade service. What 
are your requirements? 
Send us samples or blue- 
prints. 
INC —Be sure to get 


quotations from 


L I c H T LIGHT. 


sia MFG. & FOUNDRY CO. Pottstown, Pa. 


Write For Full Information 


Bronze and Brass 


Castings 
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and now— 


GROUND 
Gear-Teeth 


at anew highrate 
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NEW gear-tooth generator grinds one side of 

the average transmission gear-tooth in 4, 5 or 
6 seconds. Less than 1 second is required for the 
indexing operation. A feature that makes for 
greater productive ability is the location of the work 
ABOVE the grinding wheel, a more natural loading 
position. 


Other features—General compactness of Machine. 
All control levers in easy reach of operator. Power 
Driven work carriage, maintaining same speed on 
small pinions as on larger gears. Automatic stop 
to carriage, when last tooth on gear is ground, 
carriage automatically siops, and wheel too, if 
desired. 


While the average spur gear is reversed in order 
te generate the other side of the tooth, in the case 
of gears integral with the shaft, THE WHEEL 
HEAD IS SWIVELLED FOR THE OPPOSITE 
SIDE and the grinding wheel reversed. 


Developed and built by Messers. Albert J. 
and Conrad L. Ott. May we serve you? 


American Grinder 


Company 


Benson St., and Bellevue Ave. 


Detroit, Michigan 
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Sterling Die Castings 
Mean 


STERLING QUALITY 


ALUMINUM, ZINC, TIN AND LEAD 


iT ALLOYS 


Let us solve your difficult prob- 
lems. 

Our experience and progressive 
methods give you better castings 
at lower prices. 

Quick deliveries and absolute sat- 
isfaction guaranteed. 


Send Blue Prints or Samples for Estimates 


STERLING DIE CASTING CO., Ine. 
743—39th STREET Brooklyn, N. Y. 














ASK OUR CUSTOMERS | 









































Aga Auto Lamps, 
formerly Gray & 
Davis, in styles to 
ft every modern 
requirement. 


Our G-1, G-2, and 
G-3 Headlamp 
shown at left, rep- 
resents the highest 
type of the Lamp- 
maker’s art. 


This same distinc- 
tive style is em- 
bodied in our G-7 
Side Lamp, G-5 
Tail Lamp, and 
G-31 Spot Light. 


All Aga Lamps 
combine beauty of 
appearance, accu- 
racy of design and 
are noted for their 
sturdy construction 
and length of serv- 
ice. 





Headlamps, 


pes —4 Side Our excellent facilities 
zamps, ai 4amps, : : 
wes <0 Od ig Spotlights make it possible for us 


in All Black, Black and 
roe Black and Brass, 

1 Nickel, All Brass, 
according to your re- Let us quote on your 


quirements. requirements. 
AGA AUTO LAMP CO., Inc., Successors to 
Gray & Davis, Inc.—Lamp Division 
Amesbury, Mass., U. S. A. 


to render you prompt 
and splendid service. 

















Aut 
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A GRINDER BUILT ON THE PRINCIPLE OF THE 
UNIVERSAL MILLING MACHINE— 


LE BLOND 
UNIVERSAL TOOL ROOM GRINDER 





with a column, knee, saddle, swivel table and full universal 
adjustments all accurately indicated by graduated dials. 
The machine is absolutely universal and will grind any 
angle, taper or face. It is adapted for grinding all kinds 
of eylindrical, internal, face and angular work, face mills, 
end mills, reamers, counter boxes, circular saws, snap 
gages, gear cutters, flat surfaces, and all other tool room 
work. We offer a complete line of attachments. 


Its distinctive features are described in detail in our catalog 


on tool room grinding. 


THE R. K. LEBLOND MACHINE TOOL CO. 
CINCINNATI, OHIO 























| 


PAT. 4-27-20 


Specify this quick detachable 
hinge for your touring car doors 


This “63-D” concealed hinge is designed especial- 
ly for quantity production and we can quote 
quantity prices. 

If your problem is one of hinge efficiency at a 
low figure, write to our Department B for some 
pertinent facts—and figures. 


Soss Manufacturing Co., Inc. 
Bergen St. and Grand Ave. Brooklyn, N. Y. 
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Ask for Samples 


CAP SCREWS 


at their best 


OOD to look at—clean cut and 

trim. The smooth, accurate 
threads are concentric with the shank 
and are well within the recognized 
tolerances of U. S. and S. A. E. Stand- 
ards. 

Unusually strong both in head and 
body—made by our improved process 
from laboratory tested low  phos- 
phorus, low sulphur screw stock. 

And well packed, too—in strong, 
clearly labeled cartons. When in a 
hurry, draw from our large stocks, 
which are maintained under normal 
conditions, both in Waterbury and in 
Chicago. 

Let's get together. 





Brass Mill Products—Mfg. Goods to Order 








-+ABLISHED 1802 


SYore)V4/ BE 


i}MANUFACTURING COMPANY 


cones etre 











Mills and Factories—Waterbury, Conn. 
SALES OFFICES 

New York—280 Broadway Cleveland — Leader-News 

Philadelphia—Penn Bldg. Bldg. 

Chicago—224 W. Lake San Francisco — Rialto 

Boston—10 High St. Bidg. 
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Piston Rings 
Made to Your 


Specifications 


With sufficient capacity to provide the largest 
car manufacturer with all his piston rings, this 
company is in excellent position to supply rings, 
in any quantity, made to special specifications. 


This company has ten years of piston ring 
manufacturing experience behind it and knows 
thoroughly the many requirements. 


The factory is new and the machinery most 
modern, 


By our methods, uniformity is guaranteed. 
Sensitive dial gauges of our own design assure 
accuracy of manufacture and uniform tension. 


Ait “3 Wl 
INLAND PRODUCTS CO. 


St. Louis, Mo. 


M. S. DENNETT 
617 Book Building, Detroit 


Special Sales Representative on 
Automobile Production Business 
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WILCO 


THERMOSTATIC METAL 
WILCO 


High Temperature 
Thermostatic Metal 
Patent Pending 


WILCO 
Non-Corrosive 
Thermostatic Metal 
Patents Applied for 


WILCO 


High Resistance 
Thermostatic Metal 
Patents Applied for 


PLATINUM 


and Silver 
Contact Points 
Rivets and Screws 


Descriptive Booklet Send Upon Request. 


| The 
H. A. WILSON COMPANY 


97 Chestnut St., Newark, N. J. 


Refiners and Workers of Platinum, Gold and Silver. 
Special Alloys. Precious Metals. 






































Transmissions 
and 


Clutches 


Favorites 
for 


Twenty Years 


Manufacturers of automobiles, trucks and tractors, 
whose reputations run apace with the quality of 
their product, continue to use FULLER Transmis- 
sions year after year. 


It is interesting to note that the trucks especially, which 


are FULLER equipped, enjoy a steady sale—and trucks 
are sold more on performance than any other vehicle. 


Fuller & Sons Manufacturing Co. 


Kalamazoo, Mich. 














| 
| 
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11,000 Die-Castings a Day 
to One Customer 


Proof of our ability to satisfy custom- 
ers who MUST HAVE SERVICE. 
We number among our regular cus- 
tomers several of the most important 
in the automotive industry. 

Real QUALITY die castings made in 
aluminum, zinc, lead and tin alloys. 
You will be more than pleased with 
the way we cooperate with you. Our 
location in Bush ‘Terminal assures 
finest shipping facilities, and permits 
us to LIVE UP TO DELIVERY 
SCHEDULES. 


Send us your inquiries. 


Marf Machine & Die Casting Co., 
Incorporated 
145 41st Street, Brooklyn, N. Y. 


MASE 





Quality 
Die Castings 
























































Enclosed Belt Motor Driven Lathe 
18 Spindle Speeds 


Transmission of power from speed box to spindle 
through belt, with downward pull. 













Smoothness of drive of a cone head lathe, with 
greatly increased power. 


THE HENDEY MACHINE CO. 


TORRINGTON, CONN. 
4 — a 


a 
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CARNEGIE 


Automobile 
Flywheel Blanks 


In the manufacture of the really 
fine automobiles, reliability of the 
various parts is the paramount 
consideration. It is absolutely es- 
sential that every detail of con- 
struction be up to par. 


It is a significant fact that fly- 
wheels, cut from Carnegie Fly- 
wheel Blanks, are used in these 
cars. 


Prompt and efficient service is 
assured by the extensive facilities 
of this company. Control of man- 
ufacture from the ore to the fin- 
ished product permits strict super- 
vision at every stage of manufac- 
ture. 


Carnegie Steel Company 


GENERAL OFFICES 


Carnegie Building Pittsburgh, Pa. 


1630 
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Plating Where 
We Can Watch It! 


EARS ago Briggs & Stratton Co. 
found that the only way to insure 
perfect plating worthy of BASCO 

products was to actually see it done. 


Hence, one of the largest and best 
equipped electro-plating departments 
in America was created. Here the 
nickel finish of BASCO Body Hardware 
and Automotive Electrical Compo- 
nents is held to standards as rigid as 
those of design and mechanical detail. 


The nickeled lustre of BASCO prod- 
ucts must be worthy of the company 
they keep— for BASCO units appear 
on the majority of America’s leading 
makes of cars and trucks. 


Lighting, Ignition and Starting Switches, 
Instrument Panels, Generator Cutouts, 
Horns, Body Hardware including Lock- 
ing and Non-Locking Outside Handles, 
Inside Levers and Knobs, Door Locks 
and Hinges, Tool Box, Pillar, Deck and 
Compartment Locks. The new Basco 
catalog is ready for mailing to Auto- 
mobile, Truck and Body Builders. 


ii 
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SARGENT 


Cylinder Pillar or Door Locks 
for Closed Bodies 





The bolt, made of 
heavy, drawn brass 
that is much strong- 
er than a cast bolt, 
operates __ inde- 
pendently of the door 
latch. 


The Sargent cylin- 
der provides security 
with the con- 
venience of the 
small key. 


Many body 
engineers prefer this 
lock to the type that 
“dogs” the latch-bolt. 


Sargent & Co. 


Manufacturers 
New Haven, Conn. 


We shall be pleased to 
quote prices on automobile 
locks and locking cylin- 
ders, to manufacturers of 
automobiles and bodies. 
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It’s not what they cost 
comm lth amact-Cameloltbela- == tat: 
how little they cost to 


USE. 


Nhecbalet-buemmcrepebbepeckcotames 
16 makes of cars and on 
34 makes of trucks. 


“The Standard of the 
World.” 


The Mather Sprin 


Company 
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5 Times Stronger 
than die-castings 


ACCURATE FINISHED BRASS CASTINGS possess the 
advantages of DIE Castings, yet are MANY TIMES 
STRONGER. Cast accurate within .005 per. inch. 
Machining, when necessary, confined to finishing cuts. 
No grit, no hard spots—tools stand up indefinitely. No 























= Solving Storage 
try have always received particular attention 
in Durand Steel Bins or Racks. 
‘ XxX C ~ L S | O R Fenders, hoods, tires, gears, shafts, lamps, 
Heavy castings are easily stored, as Durand 
1000 lbs. per square foot. 


waste—every casting ‘“‘perfect."’ Grinding and buffing 
PREPARATORY to plating cut in half. Used by many 
Accurate Brass Casting Co., Inc. P bl 
(August C. Gutmueller, Pres.) 
345 Cooper Street, Brooklyn, N. Y. ro ems 
"THE storage needs of the automotive indus- 
-CasT sone pera 
Accu RATE from Durand engineers and designers, with the 
result that there is practically no automobile 
part which can not be stored to best advantage 
bumpers, etc, whatever their design, can 
—Model A Four Cylinder Engine a a almost — case with 
standard Durand equipment. 
“ALL THAT THE NAME IMPLIES” 

f Racks will sustain unevenly distributed 
loads of 200 to 400 lbs. per square foot, 
and in some cases loads- of as much as 
Minute parts are taken care of in Durand 

Steel Boxes, which also have removable 
and adjustable dividers within them. 


The basic framework of steel upright tubes, 
slotted on 3” centers for crosswise and length- 
wise bearers, is the same in all Durand Racks 
and Bins, hence rearrangement of stock is a 
simple matter at any time. 





Consult a Durand Engineer 


DURANDSTEELLOCKERCOMPANY 











1523 Ft. Dearborn Bank Bdg. 1523 General Motors Bldg. 
CHICAGO DETROIT 
623 West 37th Street 2423 Ist National Bank Bldg. 
NEW YORK PITTSBURGH 


EXCELSIOR MOTOR MFG. & SUPPLY CO. 


rien cen | DURAND BINS 


The ideal motor for trucks and busses; also 














pve with alloy pistons and rods for high i SHE! VING 
Speed cars. an 
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“Class” Always 


Knows “Class” 


When the OHIO Tilted Rotary Miller first 
came on the market, it was instantly recog- 
nized by the foremost car and motor build- 
ers in the industry. Today 75% of our busi- 
ness on this machine is with these same for- 
ward-looking manufacturers. 


Among them are the following :— 


CADILLAC LYCOMING HUDSON 
OLDS BUICK GEN. MOTORS 
INTERNA- PAIGE 
TI AL 
TIONAL WHITE iatitaiaameinl 


If your milling costs are too high, you are in- 
vited to send us either blueprints or actual sam- 
ples for our time estimates. No obligation. 











TILTED ROTARY 
The Oesterlein Machine Co. 


CINCINNATI, OHIO 











ERVICE to automo- 

tive manufacturers in 

the design and construc- 

tion of thrust ball bearings 

and roller bearings. Your 
inquiries are invited. 


Bantam Ball Bearing Co. 
Bantam, Conn. 


Detroit Office 
905 Dime Bank Bldg. 


Mr. F. M. Boyd, The Avon, Frank M. Cobbledick Co., 
6 East Read St., Baltimore, Md. 1031 Polk St., San Francisco 























DETROIT TIRE CARRIER 


DETROIT CARRIER & MFG. CO. 


DETROIT, U.S. A. 
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WILLIAMS’ SUPERIOR 


DROP-FORGED 


WRENCH SETS 


In standard selections to meet the 
need of every user. 


Literature on request. 


J. H. WILLIAMS & CO. 
“The Wrench People” 
BUFFALO 


BROOKLYN CHICAGO 
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Wire Formings— 


to Your Order! 


Of the most intricate types. 








We have ample equipment for pro- 
duction in any quantity. 


Send blue prints or samples, and ask 
for quotations. 
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HIS midwestern auto factory uses 


Oakite materials in connection with 
five different manufacturing operations. 


On their high speed drill press, when 
they first tried an Oakite Cutting Com- 
pound to compare its work with the solu- 
tion they were using, two things hap- 
pened. 


Chip congestion stopped, and drills no 
For the first 


time they were able to work the press at 


longer burned at the point. 


capacity. 


One of the outstanding advantages of using 
Oakite Cutting and Grinding Compounds is the 
ability to run machines at highest possible 
speed. Their cooling effect, plus the perfect 
distribution of lubricant due to the emulsify- 
ing power of Oakite, results in less frequent 
This 


means less frequent shut-downs—more produc- 


grinding of tools and dressing of wheels. 


tion hours per day per machine. 


If you were to try out Oakite Cutting or 
Grinding Compound on your own work, there 
is a strong likelihood you would see a worth- 


while improvement. We will make such a test 


easy for you. Just write us you are interested. 


There are 70 Oakite Service Men, cleaning specialists, located at 


Allentown, Pa.; Baltimore, Boston, Bridgeport, Brooklyn, Camden, Cedar 
Rapids, *Chicago, *Cincinnati, *Cleveland, *Dallas, Dayton, *Denver, 
*Des Moines, *Detroit, Erie, Evansville, Ind.; Grand Rapids, Greenville, 
S. C.; Harrisburg, Hartford, *Indianapolis, *Kansas City, *Los Angeles, 
Louisville, *Milwaukee, *Minneapolis, *Montreal, Newark, New Haven, 
Philadelphia, Pittsburgh, Portland, Me.; Poughkeepsie, Providence, 
Reading, Rochester, Rockford, *Rock Island, *San Francisco, Schenec- 
tady, *Seattle, *St. Louis, Toledo, *Toronto, Utica, Waterloo, Williams- 
port, Pa.; Worcester. 


*Stocks of Oakite materials are carried in these cities. 


Oakley Chemical ©. General Offices: 28 Thames St. NewYork, N.Y. 


OASIS 


Industrial Cleaning Materials 
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For Sewing Listings to 
Head Linings with an 
Invisible Stitch use the 





Lewis Blind-Stitch 
Machine 


Prominent makers of automobiles and auto 
bodies use the Lewis Blind-Stitch Machine 
for sewing lists to the head linings with an 
invisible stitch, known as imitation hand 
felling. 

Until this machine was perfected, all high- 
grade tops required hand sewing in order to 
produce an invisible stitch. - Hand work is 
slow, expensive, and with the Lewis it is 
entirely unnecessary. 

This machine operates rapidly, turning out 
the work at one-tenth the cost of hand stitch- 
ing. At the same time, the work is strong, 
substantial and concealed. This machine 
is simple to operate, and anyone, after an 
hour or two use, will handle it perfectly. 
Write us for full information, sample of work, ex- 
tensive list of users and our free trial offer. Drop 
us a line now while the matter is fresh in your mind. 


Lawrence M. Stein Company 
815-825 W. Van Buren St. 
Chicago, Ill. 


“The Market Place of Sewing Machine Economy” 
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You Can Reduce Production Costs 


ACKLIN is prepared to reduce the cost of YOUR 
Metal Stamping 





An organization 
trained for the 
economical pro- 
duction of large 
and small 
pressed steel 
parts—a staff of 
engineers experi- 
enced in design- 
ing tools for 
rapid production 
—and mill con- 
nections that as- 
sure best mate- 
rial, prices and 
deliveries 
—available at all 
times for your use in reducing stamping costs. 


An estimate from your blue prints and specifi- 
cations will convince you. 


The Acklin Stamping Company 
Toledo Ohio 





Every Sales Prospect in the 
Automotive Industry 


The Mailing List of The Automobile Trade Directory is a 
complete roster of the individuals and concerns who buy 
and specify or authorize the purchase of practically every- 
thing that is used in the manufacture and maintenance of 
automotive vehicles. 

The manufacturing, jobbing, retail and service fields are 
covered by the three sections into which this List is divided. 
For direct cireularization, for planning the work of sales- 
men and for reference purposes this Mailing List is indis- 
pensable. 


Send for specimen pages and details. 


THE AUTOMOBILE TRADE DIRECTORY 
239 West 39th St., New York 
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The Quality Engine 


for Automobiles, Trucks, Tractors 

















The dominant thought behind the BEAVER line of motors 


is to produce power plants worthy of insta!lation in vehicles 46% OF THE OPERATING COST 
of the better class. 
In both passenger car models, and the heavy duty types CONTROLLED WITH AN 






















j for truck and tractor service, BEAVER Engines satisfy 
j a) every demand for power, economy, strength and ready ODOMETER 
a accessibility. Consequently they are unusually free from 
fs trouble—they satisfy the owners, 
f They merit consideration wherever dependable power plants Take the case of a 2-ton truck; 


are needed. Technical descriptions will be sent promptly > 
sesbaanaane more than 35% of the operating 
BEAVER MANUFACTURING COMPANY 


Milwaukee, Wisconsin 


cost goes for gasoline, oil and 
tires. If you add the repair over- 
head, these items make up about 
46% of the total operating cost! 


SED 





2 


Isn't the cost per mile for these 
variable items worth the truck 
owner's watching—and _reduc- 


REALL 


HUB ODOMETERS 


ing? 











record the mileage and indicate 





accurately the cost-per-mile for all 










Increased Profits o expense-items. 


CLOSED BODIES Your truck user's control over this 


cost-per-mile goes as far as the thor- 
Can easily be made by finishing upholstery with 
this new Moulding that goes on faster, looks 
neater, lasts longer, and gives greater value. It interest in saving money. 
produces the most attractive finish an upholsterer 


can turn out. REGULAR MODEL........ $20.00 


“WIRE-ON” Moulding FORD TRUCK MODEL... .$15.00 


Informative circular on request 


The Veeder Mfg. Co. 


29 Sargeant Strect Hartford,Conn. 


oughness of his cost-keeping and his 















Tack on as you would a cord welt and fold the half oval 
mould down over the tack heads. They are completely 
hidden. ‘‘WIRE-ON,” due to its solidity, requires less 
tacking than any other welt of similar charac- 
ter, ahd goes on fast, a big item of time saved. 
“WIRE-ON” is made in any finish, 
whipcord, velvet, broadcloth, mohair, 
genuine and artificial leather. Comes 
in cones in multiples of the lengths 







































requested, eliminating wastage. As oan 
for samples and prices. Sales and Service Ntationsa in 
Atlanta, Ga. New Orleans, La. 
The GEO. R. CARTER CO. arly Md. New York, N. Y. 
Connersville Ind. Birmingham, Ala. Philadelphia, Pa. 
Boston, Mass. Pittsburgh, Pa 
Buffalo, N. Y. Rochester, N. Y. 
Chicago, Il. St. Louis, Mo. 
Cincinnati, Ohio St. Paul, Minn. 
Cleveland, Ohio San Francisco, Cal. 
Denver, Colo. Syracuse, N. Y. 
Detroit, Mich. Tacoma, Wash. 
Indianapolis, Ind. ‘Toronto, Ont. 
Kansas City, Mo. ‘Washington, D. C, 
I.os Angeles, Cal. and other cities 









Montreal, Quebec 
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the strength of a giant 


N 80-lb. pull on the hand 
chain of a Cyclone 
Hoist will lift a ton. 


If suspended from a Chis- 
holm-Moore “Matchless” 
Trolley a 14-lb. pull will 
carry this one ton load to 
any point where the over- 
head track leads. 


Cyclone Hoists multiply 
man power! One man with 
a Cyclone can replace a gang 
of men using strong-arm 
methods. 


Increase the productiveness 
of your men by putting Cy- 
clone Hoists in your plant! 
Built in capacities from 1 to 40 Ton. 
Catalog describes our Hoists, Trol- 


leys and Cranes, and Overhead- 
Track Systems. Write 


THE CHISHOLM-MOORE 
MFG. COMPANY 


Hoists — Cranes — Trolleys 
Overhead-Track Systems 


CLEVELAND 


Branches: New York, Chicago 
Pittsburgh 


Distributors Everywhere @ 
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Milburn Combination Torch 


“CUTS and WELDS” 


““A double duty oxy-acetylene torch”’ 


This torch cuts 18-inch steel and welds any thickness by a 
mere change of tips. 
Adopted by Government Departments and leading indus- 
trials as standard. 

Send for details, in Catalog 33 


THE ALEXANDER MILBURN COMPANY 

1416-1428 W. Baltimore St. Baltimore, Md. 

NEW YORK PHILADELPHIA PITTSBURGH SAN FRANCISCO 

119 W. 40th St. Bourse Bldg. 532 Union Arcade 268 Market St. 
CHICAGO, 15 E. Van Buren St. 














AUTOMOTIVE STEEL 


Moltrup experience and research has de- 
veloped cold drawn steel of high tensile 
strength and elasticity for automotive 
purposes. 


Accurately sized bars in stock and spe- 
cial shapes. <A cutting screw steel that 
will meet the demand of the most exact- 
ing. 

Write for our book of information, 
illustrations and tabulations. 
DISTRICT OFFICES: 

New York, Woolworth Bldg. ; Boston, 


201 Devonshire St.; Buffalo, 303 White 
Bldg. 

SALES AGENCIES 
Central Steel & Wire Co., Chicago and 
Detroit; H. D. Cushman Co., Cleveland; R. EF. 
Murray & Cu., 308 MekKevitt Bldg., Norfolk, 
Va.; Union Iron & Steel Co., Cincinnati. 


MOLTRUP STEEL PRODUCTS CO. 
Beaver Falls, Pa. 

















Raymond 
WIRE 


« ’ 
Springs 
Our 40 years experience in_ solving 
spring problems is your assurance of 
highly efficient, dependable and long Established 
lived service. 1883 
Our Engineering Dept. will be pleased 


to consult with you at any time. 


We specialize 
‘“*Anything in Mechanical Springs.’’ 


RAYMOND MANUFACTURING CO., LTD. 


Corry, Pa., U. S. A. 
Western Sales Agents: Chicago—C. A. Morren, 144 W. Kinzie 
St. St. Paul—Rank & Goodell, Merchants Bank Bldg. Kan- 
sas City, Mo.—Moore Bros., Inc., 1316 McGee St. St. Louis, 
Mo.—E. C. Hanpeter, 513 Star Bldg. 























temperature instruments 


assist the operator of the heat treating 

furnace to maintain uniform quality pro- 

duction. Tycos Pyrometers make this pos- 

sible. Tycos Pyrometers are dependable. 
Write for Catalog Part 4000-A. 


NZ Taylor Instrument Companies 


Rochester.NY. USA. 


CONTROLLING Theres aTjcos and Taylor temperature instrument for every purpose ay 
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Pump Builders 
to the Industry 


Send us your blue prints for esti- 
mate. We are pump headquarters 
—more than 100,000 pumps fur- 
nished during the past year. All 
types—centrifugal, plunger, 





geared—for water or oil. Made 
i= Jo. “oO of bronze, aluminum, iron, to 
8 types, 9 sizes. 14" any specification. 

to 2” sizes always in 

stock. Immediate 


delivery. THE ATLAS BRASS 
FOUNDRY COMPANY 


Columbus, Ohio 


ATLAS pumrs 





A Proper Interpretation 
of Your Requirements 























Long experience in serving the automotive industry 
has qualified us to interpret properly your metal 
stamping needs. We specialize in stamped hous- 
ings, gear covers, hub caps, oil pans, valve tappet 
covers, wheel flanges, and kindred products. 


May we quote on your requirements? 


THE IRELAND & MATTHEWS 
MANUFACTURING CO. 


DETROIT, MICH. 


METAL “cere STAMPINGS 
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Good-Ad Signs 


and 


Novar Nameplates 


of 


DECALCOMANIE 


That ““Goes on Forever” 








Manufacturers of automobiles and 
accessories have found a great use for 
these two Palm-Fechteler products. 


GOOD-AD WINDOW SIGNS are 
simple, inexpensive and permanent 
dealer advertisements, seen by all 
who pass and enter a store where 
the goods are sold, impressing the 
customer and identifying the dealer. 
It is the necessary link to all adver- 
tising and the very cornerstone to 
be laid at the start. When other 
advertising is gone, forgotten and 
paid for in larger sums, this inex- 
pensive “Dealer Help” remains for 
years. Good-Ad Signs combine a 
steadfast brilliance of color with 
perfect uniformity—at a cost far 
more economical than perishable 
printed and laborious hand-painted 
signs. 


NOVAR NAMEPLATES are true 
reproductions in non-fading colors 
of trade marks and insignias, no mat- 
ter how intricate in design—used by 
many representative manufacturers of 
automobiles and accessories, pianos, 
typewriters, phonographs, toys, etc., 
to not alone mark their pride of prod- 
uct, but also to avail themselves of 
the constant, repetitive advertising 
that is invaluable and costs nothing. 
NOVAR NAMEPLATES are per- 
manent, easily and quickly applied, 
and superior to any other form of 
nameplate. 






































VOICE 


FF 


“HIS MASTERS 


REG > PAT 





Send for actual Decaleomanie samples to try 
—also, for illustrated literature “A” and details 
of non-obligating, free sketch offer. 


PALM, FECHTELER & CO., 


Decalcomanie Pioneers, 
67 Fifth Avenue, New York 


Representatives in all Principal Cities. 








_— 
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Beaver Falls, Pa. 


Manufacturers of 


BRIGHT FINISHED STEEL SHAFTING, 
SCREW STEEL, CHROME NICKEL and 
CHROME VANADIUM STEELS in 
FLATS, SQUARES, ROUNDS, 
HEXAGONS and SHAPES; 
also ELEVATOR GUIDES. 

BRANCH OFFICES: Boston, Buffalo, Cleveland 


BRANCH OFFICES AND WAREHOUSES: Chicago, Cincinnati, 
Detroit, New York and Philadelphia 


WANNER 
Malleable Castings Co. 


HAMMOND, IND. SO. BELOIT, ILL. 
Capacity, 30,000 tons CERTIFIED Castings per annum 

















JIGS TOOLS DIES 


We can give you excellent service, making and designing Dies, 
Fixtures, Special Machines, Jigs, Small Tools, Gauges and 
Stampings. 
AMERICAN TOOL & MFG. CO. 
Urbana, Ohio 


A Card will bring our Catalogue 























If you use sheet metal of any type in automobile 
construction, we can furnish products in quality and finish specially 
suited to your requirements. We specialize in the production of 


Automob 





















—— IN ALL GRADES —— 
This Company manufactures Sheets adapted to every phase of the 
industry: Auto Body Stock, Fender and Hood Stock, Crown Fender 
Stock; also material for tanks, guards, radiators, frames, lamps, etc. 
““THURITE’’ Deep Drawing Stock is remarkable for its drawing qualities and be- 
havior under dies. Write us for full information on Deep Drawing Sheets, Knam- 
eling and Japanning Stock, Black Sheets of every description, Galvanized Sheets, 
Formed Roofing and Siding Products, Tin Plates, Terne Plates, Black Plate, etc. 


AMERICAN SHEET AND TIN PLATE COMPANY, PitrspurGH, PA. 








THOMSON ELECTRIC WELDING CO. 
THOMSON SPOT WELDER CO. 


LYNN, MASS., U. S. A. 


Pioneer Manufacturers of butt spot and seam welding 
machines. Submit your welding problems to us. 














INDUSTRIAL HAULAGE 


The superiority of the Towmotor has 
been proved in service. Send for com- 
plete list of users and their comments 
on the savings it affords. 


THE TOWMOTOR CO. 
Cleveland, Ohio 


The TOWMOTOR has made good— 
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PATENTS 


Send sketch or model today for examination and report. Record of 
Invention blank on which to disclose your invention and NEW guide 
book, “How to Obtain a Patent,” sent free. Promptness assured. 
Highest references. Write topay. CLARENCE A. O’BRIEN, 











AGATHON ALCOY STEELS 


and Sheet Steel also 
Hot Rolled Strips 


THE CENTRAL STEEL COMPANY 
MASSILLON, OHIO 
Indianapolis Syracuse 





Detroit Chicago Philadelphia 


Cleveland 














ON GARRISON GEAR TOOTH GRINDERS 


Registered Patent Lawyer, 211 Southern Bldg., Washington, D. C. 
are quiet in transmissions. No selecting 
or matching of gears at assembly. Noth- 


RS ing added to production costs. 
Ask for Quotations on Equipment or Commercial 
Grinding of Geare 
GROUND THE GARRISON GEAR GRINDER CO. 
Dayton, O. 


ca 
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AAT RR 
AUTOMOBILE AND SPECIAL 


DROP FORGINGS 


RICHARD ECCLES CO., Auburn, N. Y. 
Makers of Good Forgings Since 1880 
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DETROIT 


CENTERLESS GRINDERS 
SEMI-AUTOMATIC DRILLERS 


DETROIT MACHINE TOOL CO. 
6547 St. Antoine St. Detroit, Mich. 


and other Hardened and 
Ground Parts, Bushings, 
Piston Pins, etc. In any 


SHACKLE 
BOLTS quantity. Accuracy. Serv- 
ice. Exceptional prices. 


Deckard-Mitchell Engineering Co. 


412 Frankford Ave., Cleveland, O. 








—_ | 


























Transemi ssions, 
Clutches and Con- 
trols fa  Motor- 
driven Mechanisms. 


This Trade-Mark 
Stands for Twenty- 
five Years’ Leader- 
ship in Making 


BROWN-LIPE GEAR CO. 


SYRACUSE, N. Y. 








TRANSMISSIONS 


For passenger cars 





D URSTO and trucks up to one- 


ton capacity. Investigate their adaptabil- 
ity to your requirements. 


DURSTON GEAR CORPORATION 
18 Maitbie St. SYRACUSE, N. Y. 














Branch Offices:—New York, Chicago, Detroit, San Francisco, London, Eng, 
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Trade Mark Meisel quality actually eliminates your 
gear troubles—enhances the value of 


your products. Everything in Wire 

An ideal—accomplished and sustained. Send for Descriptive Catalogues 

You are losing -— time — patience — : e 

money: unless you use Meisel quality. American Steel&WVire 
enter ~ CHICAGO 


NEW YORK 


Meisel Press Manufacturing Co. CLEVELAND Com 
PITTSBURG 
942 Dorchester Ave., Boston 25, Mass., U. S. A. DENVER GOSTON pany 


U. S- STEEL PRODUCTS Co. 


























_vew sens |) BRYANT CHUCKING GRINDER 
Standard COMPANY 


Universal 


Join Springfield, Vermont 








Builders of 


Hole Grinders 
3 Hole and Face Grinders 
Si: ew: ode, Deep Hole Grinders 


Light weight—yet 
exceptionally 
strong. The self-adjusting oil retainer keeps the 
lubricant in and the dirt out. A quality product at a 
reasonable price. Send for particulars. 














The Universal Machine Co., Bowling Green, O. | 
































The New Pressed Steel Separator 
makes the famous Gurney Ball 
Bearing even better. Ask for 
circular, “Separators, Old and 
New.” 


ee COUNTER-BALANCED 
CRANK SHAFTS 


GURNEY And HEAVY DIE FORGINGS 
: | The Park Drop Forge Co. 


. BALL BEARINGS Cleveland, Ohio 


UALITY , 
SNAP RINGS ‘ical emstatiatian Pcamentbil 


Transportation 


requires a de- 
pendable motor. 
The new Wau- 
kesha Bus and 
Truck Motor as- 
sures unwavering 
town or country 
performance, at 
negligible upkeep. 


Write for details. 


The Waukesha Motor 
Company 
Waukesha, Wisconsin 

























































AUSKECON MICH. 
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ae of THRUST 
cE. T N f BALL BEARINGS 
Automotive Thrust Ball Bearings to Your 
Specifications 


AETNA BALL BEARING MANUFACTURING OO. 
219 Inetitate Place Ohicage, Til. 





STAMPINGS 


FOR AUTOMOBILES AND TRACTORS 
A complete plant fully equipped 
McDOWELL MANUFACTURING COMPANY 
PITTSBURG, PA. MILLVALE STA. 




















JOHNSON eu 


PISTON PIN 


Johcwor Bron” BUSHINGS 





SUPERIOR CLOSED BODY EQUIPMENT 
FOR AUTOMOBILES 


Vanity and Smoking Cases Interior Hardware 


Specifications and Inquiries solicited from Automobile Manu- 
facturers, Body Builders and Jobbers to the Trade 


THE ART WORK SHOP 
828-36 East Ferry Street BUFFALO, N. Y. 











| 








Chicago Office: 
38 S. Dearborn St. 


Lakeside 
Malleable 
Racine, Castings 
Company 


Wisconsin 





WARNER GEAR COMPANY 
MUNCIE,INDIANA 


CLUTCHES, TRANSMISSIONS, CONTROLS, DIFFERENTIALS 


























DIE” CASTINGS 


Cheaper, Speedier, Simpler, More Uniform Than Machined Parts 


Our range includes aluminum, tin, lead and zinc base alloys 
We quote from sample or blue-print. Send for Booklet. 


FRANKLIN DIE-CASTING CORP., SYRACUSE, N. Y. 


MAR TAN 
MOTORS 


AIR COOLED — LIGHT WEIGHT 
SINGLE AND TWIN 
Specially adapted to garden tractors, cultivators, railway 
speeders and light cars; 4-6 and 10-14 H.P. Corres 
design; mechanieally perfect; well built. Specifications 
and details on request. 


MAR TAN MOTOR MFG. CO., 38 S. Dearborn St., Chicago 






























ROME 3 
BRASS 
(Ce) OSSoen 


; rods; electrical copper; BRON 


| ROME BRASS & COPPER COMPANY: ROME NY., 














DIAL GAUGES 


When you find Ames dial gauges in the finest 
—- shops, on close limit work—there’s 
@ reason. Let us tell you why. Write TODAY. 


B. C. AMES COMPANY 
Waltham Mass. 






























Burke Electric Machinery 


Motors and Generators built to give long-con- 

tinued service with minimum wear and up- 

keep. Rugged construction, correct design, Type HM 
excellent workmanship. Prompt service thru Induction 

our Branches located at New York, Cleveland, Motor 
Philadelphia, Pittsburgh, Buffalo and Detroit. : 
Write or consult us for special installations. “SS 


The Burke Electric Co., Erie, Pa. 








There is a Harvey 
Steel Disc Wheel in 
the various _ styles 
which we make for 
each size of car at 


25 E. Jewett Ave., 
interesting prices. Buffalo, 


Rim & Wheel Co., Ince. 




















Also Wide Track Bus 
les, 35 Passenger 
? Capacity 


Trucks 2%, 3% 
and 
5 Ton 















7 Double Reduction 
AXLE CORP., 4640 W. Harrison St. 











HUCK Chicago 

















The Genuine Original Bosch of world-wide fame and 
world-wide distribution means Robert Bosch only. | 
ROBERT BOSCH MAGNETO CO., Ine. 
The Genuine, Original Bosch 
Otto Heins, Pres., 123 West 64th St., 
























New York 


























Cut Production Cobts With 
KOEHLER STAMPINGS 


KOEHLER MFG. CO. 
WWEtaleresae) Wer 























ORPORATION 
AUBURN, NEW YORK 
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HIGH-GRADE 


Jigs, Fixtures, Dies, 
Gauges and Special 
Machines 


Send for Free Illustrated 
Prospectus 


MEHL MACHINE 
TOOL @ DIE Co. 


ROSELLE, N. J. 
Established 1913 


30 Minutes from New York City 


moe |W] EEL...) 
ADE) 


METAL 





Quality To 
Stampings Order 


Worcester Stamped Metal Company 
Worcester, Mass. 


Light and 
Heavy 








MACHINE WORK 


LIGHT, ACCURATE MACHINE WORK 
CONTRACT MANUFACTURING 


York Electric & Machine Co. 
30-34 N. Penn St. YORK, PA. 


A MACHINE SHOP of 
YOUR OWN 


Fully equipped with modern machinery 
and no capital necessary to purchase 
this expensive equipment. 
We can manufacture your product as 
economically, or more so, than if made 
in your own plant. 
Our executives are men of proven abil- 
ity, and our superintendent and foremen 
are highly skilled and capable of quan- 
tity production at minimum cost. 

We are the manufacturers of the 


Lippincott Drive 
for Automobiles. 
Eliminates Gear Shifting 
LIPPINCOTT -CARWEN CORP. 


Erie Ave. & Richmond St., 
Philadelphia, Pa. 








LIGHT GRAY IRON AND SEMI STEEL 


CASTINGS 


The Fremont Foundry Co. 
FREMONT, OHIO 








HUB CAP AND SPARK PLUG 

WRENCHES; SPECIAL SOCKET AND 

FLAT WRENCHES; METAL STAMP- 
INGS OF ALL KINDS. 


New England Pressed Steel Co. 
NATICK, MASS. 
New York Office: 233 Broadway, Woolworth Bldg. 
Detroit Office: 4835 Woodward Avenue. 

















CERTIFIED MALLEABLE IRON CASTINGS 








High Grade Clean 
CASTINGS 








TEMPLE MALLEABLE IRON & STEEL COMPANY 


Foundry : Temple, Pa. 


Office : 312 Harrison Bldg., Philadelphia, Pa. 














CONTRACT YOUR STEEL STAMP- 
INGS DIRECT FROM COLONIAL 
STAMPING COMPANY, INC., 
FOOT OF BRILL STREET, 
NEWARK, N. J. 








YPSI SCREW CO. 


Roller Bearings—Special Parts 
Screw Machine Products 


Ypsilanti Michigan 








Parts or Complete Articles 
To Order 
In All Kinds of Metal 


Send Blue Prints or Samples for Prices 


Electrical Appliance Manufacturing Co. 
Waterbury, Connecticut 








CLASSIFIED ADVERTISING 








Attorney-at-Law and Solicitor of Patents 
Formerly Member Examining Corps, United 
States Patent Office 


CLPARKER 


American and foreign Patents secured. Searches made 
to determine patentability and validity. Patent suits 
conducted. Pamphlet of instructions sent upon request. 


McGill Building, WASHINGTON, D. C. 








FOR SALE CHEAP 


One slightly used Yoder Mud Guard 
Rolling Machine with extra _ Rollers. 


ARROW MACHINERY COMPANY 
138 CENTRE STREET, NEW YORK 
Tele. Franklin 1392 


ESTABLISHED CHICAGO FIRM 


having necessary equipment and personnel to 
Merchandise and Service Automotive equipment, 
desires to act as Western Representative of well- 
established Manufacturers. Accessory of tech- 
nical nature preferred. Address Box 504, care 
of Automotive Industries, 











SALESMAN 


“Where can we locate a live wire?” was the query of a well-known New 
York house. The expert salesman keeps in close touch with the automobile 
authority of the industry. Your message, therefore, in this paper will bring 
results. 








FACTORY EXECUTIVE 


Mechanical, Manufacturing and Service experience. 
Ten years as National Service Manager for large 
Detroit motor company. Last two Retail Service Man- 
ager reorganizing Service Stations. Desires new 
connection. Available July Ist. Write Box 505, 
AUTOMOTIVE INDUSTRIES. 
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SPECIAL OVENS—BUILT TO FIT 


Three-quarters view of a special 
annealing oven of the elevated, 
continuous conveyor type, im- 
stalled in plant of the Keynolds 


Spring Co., Jackson, Mich. Used 


to anneal automobile cushion 
springs which are loaded im 
baskets and passed through the 
oven in 15 minutes at 600° F. 
The oven is insulated 4” thick 
on all surfaces and equipped with 


high pressure gas burners and 
Robertshaw Thermostatic Tem- 
perature Controllers. 

A partition runs lengthwise of 
the oven and the power plant is 
arranged with clutches so that 
either half of the oven may be 
operated singly or together. The 
equipment as shown was de- 
signed and installed complete, 
ready for production. 


This installation is typical of Maehler’s designing 


and construction ability. 


Your production can be 


bettered with Maehler equipment. 


“The 
PAUL MAEHLER COMPANY 


INDUSTRIAL OVEN BUILDERS 262 


2214 WEST LAKE ST. 


CHICAGO 
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Counts ’Em Right 











The Productimeter 


The minute you put a Productimeter on a 
machine you can bid guess work good-bye. 
It tells at a glance exactly what every man 
and what every machine 
Then, too—it will speed up production be- 
cause the good workman wants to beat yes- 
terday’s record, and that establishes stand- 
ards for all the rest of the force to follow. 


Let us put a Productimeter on one of your 
machines for a month’s trial. 
difference almost from the start. 


DURANT’ 
™~ 631 Buffum St. 


Good-bye 
Guess Work 


Good-bye 


Inaccuracy 


is producing. 


You'll see the 








Milwaukee, Wis. f 
(1611-A) 
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The World's Largeat Producer of 





Doehler Die-Cast Zinc Alloy Ignition 
Housing 


The purchase of Doehler Die- 
Castings is not merely the 
purchase of a quantity of 
finished metal products. 


It is also an investment in 
the reputation, the resources, 
the experience, the service, 
{ of the Doehler organization 
| —the largest producers of 
die-castings in the world. 


Your return on this invest- 
ment is the security which 
reputation, resources, experi- 
ence and service give—the 
knowledge that the Doehler 
name and responsibility are 
back of every Doehler Die- 
Casting you use. 











BROOKLYN. NY. 
TOLEDO. OHIO. 
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Handle the work with > from start to finish 


Nothing is so unnecessarily wasteful as the use of costly man-power 
for conveying raw materials and finished products about a plant. It 
slows up production, adds to labor costs and seriously decreases profits. 


In hundreds of notable manufacturing plants, OveR-Way Conveying 
Equipment is repeatedly repaying its moderate first cost by enabling 
one man to do the work of six. In the foundry, for example, it trans- 
ports huge bull ladles with ease and absolute safety. It handles heavy 
castings through machining and painting operations, and speeds them 
to warehouse or shipping room. There is hardly a handling operation 
in your factory that can’t be done more economically with OveR-Way. 








R-W Ball Bearing I-Beam 
Trolley 


Rigid tests have demonstrated that the R-W 
Ball Bearing I-Beam Trolley is by far the 
most durable, most efficient and most easily 
operated trolley for foundry use. As an ex- 
ample of its ease of operation, a 1-ton load 
can be started with a 30-pound pull as against 
a 200-pound pull required to start a competi- 
tive trolley. Yet this is only one of many ex- 
clusive features, others being the dust-proof 
ball bearings, crowned wheel treads, im- 
proved lubricating system, safety bumpers 





Free Engineering Service 
to Manufacturers 


Our Engineering Department has solved 
conveying problems for practically every 
type of business. We can tell how OveR-Way 
can be adapted to your peculiar requirements 
and submit complete plans and specifica- 
tions, including estimated savings. ‘This ser- 
vice is given without cost or obligation to 
any manufacturer who earnestly desires to 
modernize his plant, increase speed and 
quantity of production, and lower costs. 

Write for details of this service and a copy 
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A slight turn to the 
right locks the “DOT” 
case-hardened steel 
nozzle solidly to the 
steel nipple and opens 
valve. A slight turn 
to left closes valve and 
disconnects gun. No 
need to turn back the 
handle — pressure can 
remain, ready for the 
next operation. Saves 
time and energy! 





AKE a good look at the “DOT” high-pressure lubricator. 


Bang it, throw it, drive over it! You'll find the “DOT” 
fully deserving of its reputation as the most RUGGED, as well 
as the MOST POWERFUL, one-hand grease and oil gun made. 


Especially at the nozzle—the “weak link” in most guns—the 
superior sturdiness of the ‘““DO’T”’ is unmistakable. In operation 
or in the tool box, the “DOT” carries no “handle-with-care” pre- 


cautions. 


In two years, sixty-two wide-awake car and truck manu- 
facturers have adopted the “DOT” system as standard 


equipment. 


Note the simple, direct, solid con- 
nection afforded with the “DOT.” 
The “DOT” is the original system 
embodying this principle. And 
though imitated, it is to-day the 
only direct-connection, one-hand 
system with the necessary sturdi- 
ness and positive sealing mecha- 


pressure under the common rough 
usage a grease gun receives. 

With the “DOT” 3000 pounds 
pressure can be exerted with one 
hand by a man of average strength! 

With its solid connection, posi- 
tive seal and automatic valve the 
“DOT” can be used for oil as well 





nism to withstand leakless high as grease. 


CARR FASTENER COMPANY, Boston 39, Mass. 
Makers of the “DOT” line of fasteners 
Branch Offices 40 Selden Ave., Detroit; 47 W. 34th St., New York 


high pressure 
LUBRICATOR 








ONE HUNDRED lead- 
ing jobbers and ONE 
THOUSAND dealers 
sell the “DOT.” Send 
for descriptive folder. 


The “DOT” series of 
nipples can be adapted 
to all lubricating points 
on any chassis. These, 
with the simple “DOT” 
connecting mechanism, 
make the “DOT” abso- 
lutely a ONE-HAND 
system, 





No 


on tapers en ne a 











ite AS A ERNE NTS EELS STL TTT TT SS LS I Le 


FSGS SEM RBS PERT RARE et 








PE aA SIE RES NLT 


RES 


re a ed ee 


SF 


Loree sa Ss 











wadays Car Owners 


Now 





te aL 
~ ‘ Fd 
«ais e 
ad <7 Or 
= 
n 








If the carburetor on their car does not 
return the mileage that a different car- 
buretor on their neighbor’s car delivers, 
they know it. A carburetor is no longer 
amystery. It is no longer sacred because 
the manufacturer of the car has selected 
it as standard equipment. It must deliver 
the miles per gallon! 


All cars equipped with the new Tillotson 
non-air-valve, fixed venturi carburetor 
have well recognized records of economy. 
Simpler Tillotson design reduces serv- 
ice needs. Frequent adjustments are not 
necessary. 


A carburetor can build or destroy good 
will for a motor car. Tillotson economy 
and simplicity builds it! 


Tillotson engineers are busy, but not too 
busy to show more manufacturers exactly 
what Tillotson can do for them to gain 
greater public regard. 


TILLOTSON MANUFACTURING CO. : TOLEDO 
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